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FOBTT-BIOHTH  CONOBSSS,  FiRST  SESSION. 

The  following  resolation  was  agreed  to  by  the  Senate  June  10,  1864,  and  cononned 
in  by  the  House  of  Representatives  Jane  24,  1884 : 

Be»olved  by  the  Senate  (the  House  of  Bepreeentativea  oonourring  therein),  That  the  annual 
report  of  the  Smithsonian  Institution  for  the  year  1883  be  printed;  and  that  there  be 
printed  sixteen  thousand  and  sixty  extra  copies,  of  which  three  thousand  shall  be  for 
the  use  of  the  Senate,  six  thousand  and  sixty  for  the  use  of  the  House  of  Bopresenta- 
tiyes,  and  seyen  thousand  copies  for  the  use  of  the  Smithsonian  Institution, 
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LETTER 

FROM  TIIB 

SECRETARY  OF  THE  SMlTHSOiNIAN  INSTITUTION 

ACCOMPANYING 

T/i€  annual  report  of  the  Board  of  Regents  of  that  Institution  for  the  year 

1883. 


JUNS  24,  1884.— Ordered  to  be  printed. 


Smithsonian  Institution, 
Washington^  D.  C,  January  21, 1884. 

SiB:  In  acconlance  with  section  5593  of  the  Kevised  Statutes  of  the 
United  States,  I  have  the  honor  in  behalf  of  the  Board  of  Begents  to 
submit  to  Congress  the  annual  report  of  the  operations,  expenditures^ 
and  oondition  of  the  Smithsonian  Institution  for  the  year  1883. 
I  have  the  honor  to  be^  very  respectfully,  your  obedient  servant, 

Spbngeb  F.  Baibd, 
Secretary  Smithsonian,  Institution^ 

Hon.  Geokge  F.  Edmunds, 

President  of  the  United  States  Senate, 
Hon.  John  Gt.  Gablisle, 

Speaker  of  the  House  of  Representatives, 
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JOURNAL  OF  PROCEEDINGS  OF  THE  BOARD  OF  REGENTS  OF 

THE  SMITHSONIAN  INSTITUTION. 


Washington.  D.  C,  April  19, 1883, 
An  a^jooTDed  meetiDg  of  the  Board  of  Begeuts  was  held  this  day,  at 
4  o'clock  p.  m.,  to  attend  the  ceremonies  of  unveiling  the  statue  of  Pro- 
fessor Henry. 
At  the  conclusion  of  the  ceremonies  the  Board  acyoumed  sine  die. 


Washington,  January  16, 1884. 
In  accordance  with  a  resolution  of  the  Board  of  Regents  of  the  {Smith- 
sonian Institution  fixing  the  time  of  the  annual  session  on  the  third 
Wednesday  in  January  of  each  year,  the  Board  met  to-day  at  10  o'clock 
a.  m. 

Present:  The  Chancellor,  Chief  Justice  Morrison  R.  Waite;  the 
Acting  Vice-President,  Uou.  Georgk  F,  Edmunds;  Hon.  Nathaniel 
P.  UiLL,  Hon.  Samuel  B.  Maxey,  Hon.  Justin  S.  Morrill,  Hon. 
Otho  R.  Singleton,  Hon.  William  L,  Wilson,  Hon.  William  W. 
Phelps,  Hon.  Peter  Parker,  General  William  T.  Sherman,  Dr. 
Aba  Gray,  Dr.  Henry  Copp^e,  Dr.  Noah  Porter,  and  the  Secre- 
tary, Professor  Baird. 

The  Secretary  stated  that  since  the  last  meeting  the  following  changes 
had  taken  place  in  the  Board :  Hon.  G.  F.  Hoar  had  resigned  as  Regent, 
and  Hon.  G.  F.  Edmunds  had  been  appointed  by  tlie  Pi-esident  of  tlie 
Senate  to  fill  the  vacancy.  Mr.  Edmunds  had  declined  the  api>oint- 
ment  and  Hon.  J.  S.  Morrill  had  been  ai)pointed  and  accepted  for  the 
term  ending  March  3,  1885. 

Hon.  G.  F.  Edmunds  having  been  elected  President  of  the  Senate 
became  ex-officio  Regent. 

The  Speaker  of  the  House  of  Representatives  (Mr.  Carlisle)  liad  ap- 
pointed Hon.  O.  R.  Singleton,  Hon.  W,  L,  Wilson,  and  Hon,  W.  W. 
Phelps  as  Regents  for  the  Forty-eighth  Congress,  in  place  of  Hon,  N, 
C.  Deering,  Hon.  E,  B.  Taylor,  and  Hon.  S,  S.  Cox, 

The  journal  of  the  Board  was  read  and  approved. 

A  letter  from  Rev.  Dr.  John  Maclean  was  read,  regretting  that  the 
condition  of  his  health  would  not  permit  him  to  attend  the  meeting  of 
the  Board. 

XI 


Xn  JOURXAL   OF   THE    BOARD. 

Dr,  Parker  presented  the  report  of  the  Executive  Committee^  which 

waA  read  fay  General  Sherman. 

On  motion  of  Dr.  Gray  the  following  resolution  wa8  adopted: 

^'  Renolted,  That  the  report  of  the  Executive  Committee  be  accepted, 
and  that  the  income  for  the  year  1884  be  appropriated  for  the  service 
of  the  Institation  upon  the  hske\»  of  the  above  report,  to  be  expended  by 
the  Secretary,  with  fnll  discretion  as  to  the  items,  subject  to  the  ap- 
proval of  the  Executive  Committee." 

Dt.  Parker,  from  the  Executive  Committee,  presented  a  final  report 
on  the  Henry  statue. 

On  motion  of  Dr.  Copp^  it  was  resolved  that  the  report  of  the  Exec- 
utive Committee  on  the  Henry  statue  be  printed  as  a  part  of  the  annual 
rep^jrt  of  the  Institution. 

The  Secretary  presented  the  annual  report  of  the  operations  of  the 
Institution  for  the  year  18S3,  which  was  read  in  part. 

On  motion  of  General  Sherman  it  was  re:»olved  that  the  annual  report 
of  the  Secretary  be  referred  to  the  Executive  Committee,  with  authority 
to  tran.imit  it  to  Congress. 

Dr.  Copp^e  r^allefl  the  attention  of  the  Board  to  the  subject  of  the  pub- 
lica' ion  of  the  scientific  writings  of  Professor  Henry,  and  suggested  the 
propriety  of  providing  that  a  part  of  the  edition  should  be  bound  in 
library  style,  and  much  better  than  that  of  the  "Henry  Memorial" 
volume. 

Dr.  Gray  suggested  the  importance  of  careful  selection  of  the  manu- 
Mrripts  of  Professor  Henry  and  judicious  arrangement  of  the  material, 
which  might  require  two  volumes,  one  for  his  published  scientific 
paf>ers,  the  other  for  miscellaneous  writings,  extracts  from  correspond- 
ence, &c. 

The  .Secretary  stated  that  nothing  had  yet  been  done  in  arranging  the 
material  for  the  work  proposed,  but  copies  had  been  made  of  a  large 
numl^er  of  Professor  Henry's  letters,  to  be  carefully  examined  before 
printing.  It  would  be  edite<l  by  Mr.  W.  B.  Taylor,  of  the  Institution,  a 
gentleman  iierfectly  acquainted  with  Professor  Henry's  scientific  work, 
and  in  every  respect  well  qualified  for  the  duty. 

After  some  discussion  as  to  the  scope  of  the  work,  on  motion  of  Mr. 
Edmunds  it  was — 

"  Reaolted,  That  the  publication  of  the  writings  of  Professor  Henry 
be  supervised  by  a  committee  consisting  of  Dr.  Gray,  Hon.  Mr.  Wilson, 
and  Professor  Baird,  to  act  in  conjunction  with  Mr.  W.  B.  Taylor,  the 
editor  assigned  to  that  duty  by  the  Secretary." 

Senator  Edmunds  called  attention  to  the  phraseology  of  the  act 
of  Congress  in  regard  to  the  appointment  of  an  Acting  Secretary  in  case 
of  the  death,  disability,  or  absence  of  the  Secretary,  which  he  considered 
imperfectly  adapted  to  provide  for  an  emergency,  and,  on  motion  of 
Senator  Maxey,  it  wa»— 

^^Resolved,  That  Senator  Edmunds  be  requested  to  prepare  an  amend- 
ment to  the  act  to  be  submitted  to  Congress." 

On  motion  of  Senator  Maxey  the  Board  then  adjourned  Hne  die. 


REPORT  OP  THE  EXECUTIVE  COMMIHEE  OP  THE  BOARD  OF 
REGENTS  OF  THE  SMITHSONIAN  INSTITUTION  FOR  THE  YEAR 
1883. 

The  Executive  Committee  of  the  Board  of  Regeuts  of  the  Smithsoiiiau 
iDstitation  respectfully  submit  the  following  report  in  relation  to  the 
funds  of  the  Institution,  the  ai>propriatiouH  by  Congress  for  the  National 
Museum  and  other  puri)oses,  tlio  receipts  and  expenditures  for  the 
Institution  and  the  Museum  for  1883,  and  the  estimates  for  the  year  1884. 

Condition  of  the  fund.  January  1,  1884. 

The  bequest  of  James  Smithson,  deposited  in  the  United 

States  Treasury,  act  of  Congress,  August  10, 1840 $515,  KM)  00 

Residuary  legacy  of  Smithson,  added  to  the  fund  in  the 

United  States  Treasury,  act  of  Congress,  February  8, 

1807 20,210  03 

Addition  to  the  fund  from  savings,  &c.,  act  of  Congress, 

Febniary  8,  1807  108, 020  37 

Addition  to  the  fund  by  bequest  of  Jumes  Hamilton,  of 

Pennsylvania,  1874 1,000  00 

Addition  to  the  fund  by  bc^quest  of  Simeon  Ilabel,  of  New 

York,  1880 500  00 

Addition  to  the  fund  by  proceeds  of  sale  of  Virginia  bonds, 

1881 51,500  00 

Total  permanent  Smithson  fund  in  the  United  States 
Treasury  (bearing  0  percent,  interest)  January  1, 
1884 $703,000  00 

Statement  of  the  receipts  and  expenditures  of  the  Smithsonian  Institution 

for  the  year  1883. 

BECEIPTS. 

Interest  from  the  fhnd ? $42,180  00 

Balance  cash  on  hand  January  1, 1883 29,037  45 

Total  receipts $71,817  45 

EXPENDITUBES. 

BuUding: 

Bepairs  and  improvements $035  15 

Furniture  and  fixtures 550  09 

Oeneral  expenses : 

Meetings  of  the  Board 985  05 

Lighting  and  heating 38  51 

Postage  and  telegraph 319  00 

zin 
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Expenditurea — Continued. 

Stationery $850  72 

Oeneral  printing,  blanks,  &o liGG  45 

Incidentals,  ice,  hauling,  &c 520  21 

Books  aud  periodicals 1,747  60 

Salaries  and  labor 16, 773  67 

Publications  and  researches : 

Smithsonian  Contributions  to  Knowledge 3, 047  24 

Smithsonian  Miscellaneous  Collections 9, 565  78 

Smithsonian  Annual  Beport 2, 255  81 

Explorations 2,799  47 

Apparatus 50  10 

Literary  and  scientific  exchanges 6,192  34 

Total  expenditures $45,903  25 

Balance,  January  1,  1884 $25,914  20 

ESTIMATES  FOB  1884. 

The  following  are  the  estimates  of  receipts  by  the  Institution  for  the 

year  1884,  and  of  the  appropriations  required  for  carrying  on  its  opera- 
tions during  the  same  period : 

Receipts. 

Interest  on  the  permanent  fund,  receivable  July  1, 1884, 

and  January- 1, 1885 ! $42, 180  00 

Expenditures. 

For  building  and  repairs $1, 500  00 

For  geueral  expenses,  including  salaries 19, 000  00 

For  publications  and  researches 12,000  00 

For  exchanges 7,000  00 

For  contingencies 2, 680  00 

Total $42, 180  00 

NATIONAL  MUSEUM,  ANB^OTHEB  OBJECTS  COMMITTED  BY  OONaBESS 

TO  THE  SMITHSONIAN  INSTITUTION. 

The  following  is  a  statement  of  the  accounts  of  appropriations  made 

by  Congress  for  disbursement  under  the  direction  of  the  Smithsonian 
Institution : 

PRBSSRTATIOK  OF  COLLBCnONB,  NATIONAL  MU8XUK. 

Balance  available  January  1, 1883 (44,823  30 

Appropriated  for  fiscal  year  ending  June  30, 1884  ($96,000, 

$4,112.82) 100,112  82 

144,936  12 
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Expended  in  1883,  as  per  voaohers  audited  by  the  Treasary 
Department $98,277  61 

Balance  January  1, 1884,  (available  for  six  months  ending 

with  fiscal  year  June  30, 1884) 46,058  61 

ARMOBY  BUILDING. 

Balance  available  January  1, 1883 $1,495  79 

Appropriated  for  fiscal  year  ending  June  30, 1884 2, 500  00 

3,995  79 
Expended  in  1883,  as  i)er  vouchers  audited  by  the  Treasury 

Department 2,470  29 

Balance  January  1, 1884  (available  for  six  months  ending 
June  30,  1884) 1,625  50 

FUK>'ITURE  AND  FIXTURES. 

Balance  available  January  1, 1883 $31, 182  12 

Appropriated  for  fiscal  year  ending  June  30, 1884 60, 000  00 

91,182  12 
Expended  in  1883,  as  i>er  vouchers  auditc<l  by  the  Treasury 

Department 55,161  63 

Balance  January  1,  1884  (available  for  six  months  ending 

June  30,  1884) 36,020  49 

NORTH  AMERICAN   ETIINOIXKJY. 

Balance  available  January  1,  1883 $20, 440  44 

Appropriated  for  fiscal  year  ending  June  30,  1S84 40, 000  00 

60,440  44 
Expended  in  1883,  as  per  vouchers  audited  by  the  Treasury 

Department    40, 495  04 

Balance  January  1,  1884  (available  for  six  months  ending 

June  30,  1884) 19, 945  40 

INTERNATIONAL  EXCUANGK8. 

Balance  available  January  1, 1883 $2, 500  00 

Appropriated  for  fiscal  year  ending  Juno  30, 1884 7, 500  00 

10, 000  00 
Exi>endeil  in  1883,  as  per  vouchers  audited  by  the  Treasury 

Department 6, 500  00 

Balance  January  1, 1881  (available  for  six  mouths  ending 

June  30,  1884) 3,500  00 
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tucnov  BAsnutK  poktxok  aMriBfloiOAjr  buildixg. 


AppiY>{«iitod  by  act  of  Congress  March  3, 1SS3 $50,000  00 

Exp^ided  u  per  Toocheis  aaditcd  by  the  Treasury  De- 

inl^SS 37,322  86 

yl,  1$S4 12,677  14 

rOLAMJB  EBPOn*. 

Kftlaace  aTailaUe  of  $SaX10  appropriated  by  act  of  Con- 
pw!klS» $1,918  90 

£xp«iid«d  in  1SS3,  as  per  Toachei«  audited  by  the  Treasmy 
IVpanment *. 1^U6  73 

Ba2azm  January  1, 1S$4 802  17 

coxcxrsioN. 

Tbe  Committee  has  examined  S:^  vonobers  for  payments  made  firom 
:he  Smiihi\>n  income  during  the  year  1SS3,  and  2,014  vonchers  for  pay- 
r:«: :.:$  s^de  fix^m  appropriations  by  Congrv-ss  for  the  2sational  Mnsenm, 
r.Akirii:  a  total  of  i,S4d  vouchers*  AH  these  bear  the  approval  of  the 
S^vz^^rary  of  the  Institution,  and  a  ceiiiiioate  that  the  materials  and 
9a(*rv>cei$  charpe^i  wex«  applied  to  the  pur^xng^is  of  the  Instiuition  or  of 

The  balanoe*  above  pven  eomwi|x>nd  with  the  certificates  of  the  dis- 
^•;::^r,i:  clerks  of  the  Interior  aiul  Treasury  IVpinments, 

T^iC  «;narterly  aoixmnt^,  the  Ivank  and  check  lKX>ks  and  Jonmals  have 
Nvn  examine^i  and  txHind  c^^rrei^t* 

Ke^^'ifcuUlly  submitted. 


W,  T.  SSSXMAX, 

Wasii»oxy>!i«  JamMry  1$,  i:^^ 
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nation's  integrity  and  the  perpet  nation  of  its  united  life.  There  were 
times  when  this  seemed  doubtfal,  when  from  the  Capitol  itself,  and  even 
from  this  Institution  below  it,  there  might  almost  be  descried  the  threat- 
ening lines  and  fortifications  of  those  who  would  not. scruple  to  sacrifice 
both  to  the  impetuous  necessity  of  what  was  called  lawful  war.  During 
these  years  of  agitating  strife  it  was  but  the  dictate  of  a  welli>oised 
self-command  which  kept  Professor  Henry  quietly  at  his  work,  with  no 
doubtful  loyalty  indee<l,  but  in  such  singleness  of  aim,  that  when  peace 
was  conquered  it  found  no  personal  bitterness  towards  himself  in  the 
ranks  of  scientific  men.  To  his  philosophic  wisdom  and  his  unques- 
tioned integrity  it  may,  in  part,  be  owing  that,  alter  the  centennial 
anniversary  of  1876,  the  nation  was  so  ready  to  enlarge  the  appliances 
of  science  and  at  the  same  time  to  commemorate  its  own  continued 
life  by  erecting  upon  these  grounds,  under  the  care  of  the  Smithsonian 
Institution,  the  splendid  National  Museum,  which  all  delight  to  visit 
and  to  praise. 

The  fact  cannot  be  disguised  that  the  devotees  of  science  have  aliena- 
tions and  strifes  of  their  own,  sometimes  arising  from  personal  jeal- 
ousies and  more  frequently  from  opposing  theories.  Professor  Henry 
was  lifted  above  all  personal  partisanship  by  the  severe  singleness  with 
which  he  devoted  himself  to  his  scientific  and  official  activities.  He 
never  sought  for  place  or  honor,  directly  or  indirectly.  He  was  fasti- 
diously sensitive  in  respect  to  the  appropriation  of  his  own  inventions 
by  the  production  of  a  patent  or  a  claim  for  extra  compensation.  His 
salary  was  notoriously  smaller  than  he  might  have  earned  in  other  posts, 
but  he  never  either  deserted  his  post,  or  asked  for  increase  of  pay.  In- 
deed the  last  was  declined  more  than  once  when  suggested  by  his  friends. 
It  was  only  when  his  truthfulness  was  questioned  in  resx)ect  to  one  of 
the  most  important  of  his  discoveries,  that  he  vindicated  his  claims  to 
scientific  confidence.  Whoever  might  be  jealous  of  his  fellow  scientistSj 
no  one  could  question  Henry's  even-banded  justice  or  his  personal  up- 
rightness. 

In  the  wars  of  theory  against  theory  he  was  recognized  as  an  upright 
mediator,  who  thoroughly  understood  the  criteria  by  which  scientific 
truth  can  be  established  and  would  iu)partially  apply  them.  If  political 
or  ethical  or  theological  traditions  seemed  to  conflict  with  established 
scientific  principles  or  facts,  he  calmly  awaited  the  issue  and  insisted 
that  science  must  have  its  rights  whatever  might  be  the  consequences 
to  any  receive<l  ethical  or  theological  interpretations.  Though  his  own 
faith  was  fixed  and  fervent  in  resi)ect  to  the  leading  Christian  verities, 
he  scorned  with  ail  the  energy  of  scientific  integrity  to  apply  these  con- 
victions as  a  test  to  any  question  that  was  properly  scientific.  It  would 
have  been  strange  if  a  man  who  was  always  learning  something  new 
had  not  modified  his  views  of  objexjtive  and  practical  Christian  truth 
with  the  progress  of  his  mind  and  his  manhood,  but  he  would  never 
acknowledge  any  base  compromise  of  seutimentalism  or  mysticism  or 
H.  Mis.  69 — -in 
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one-eyed  dogmatism  with  the  processes  or  conclusioDS  of  his  scientific 
thinking.  Within  the  domain  of  science  proper  he  was  a  clear-eyed, 
impersonal,  and  uncompromising  arbiter  and  judge.  Theorists  might 
complain,  dogmatists  might  rage,  zealots  might  bemoan,  bat  not  one  of 
them  would  dare  accuse  the  judge  of  an  ignorant  or  partisan  decision. 

The  multitude  of  fancied  inventors,  diseoverers,  and  projectors  who 
came  to  him  for  help  and  encouragement,  the  crowd  of  scientific  dreamers 
who  craved  a  favorable  decision  or  official  help  or  patronage,  the  scores 
and  hundreds  whom  he  was  forced  to  reject  and  disappoint  often  of  the 
hopes  and  dreams  of  their  lives,  these  all  felt  that  however  mistaken 
he  might  be,  he  was  upright  and  kind  so  far  as  he  knew.  They  were 
always  patiently  listened  to  and  gentry  dismissed,  though  they  did  not 
always  heed  his  benediction  to  go  in  peace. 

For  all  these  high  and  varied  functions,  in  his  high  position.  Professor 
Henry  had  one  supreme  advantage,  in  that  he  had  not  only  studied  and 
mastered  so  many  of  the  sciences  of  nature,  but  that  he  made  science 
itself  in  its  principles  and  processes  the  subject  of  his  profoundest  reflec- 
tion. We  have  abundant  evidence  that  from  the  time  when  he  made 
his  earliest  discoveries  his  mind  was  not  content  to  search  after  the 
secrets  of  nature  without,  but  was  equally  curious  to  discover  the  secret 
of  the  processes  by  which  man  interprets  the  forces  and  laws  which 
nature  hides  with  such  studious  reserve.  From  the  time  when  he  began 
at  Albany  till  the  end  of  his  life  this  was  prominently  and  avowedly 
the  theme  of  his  constant  meditation.  In  making  this  a  study  he  was  not 
singular  among  eminent  scientists,  but  only  in  that  from  the  beginning 
to  the  end  this  seemed  to  haunt  him  as  the  most  wonderful  problem  of 
all.  This  habit  forced  him  to  contemplate  all  the  science.^  of  nature  as 
an  organic  whole,  having  intimate  relations  that  are  broader  and  deeper 
than  those  which  are  limited  to  any  single  class  of  phenomena.  It 
forced  him  to  study  and  question  most  closely  the  process  of  knowledge, 
the  sublimest  and  most  fundamental  phenomenon  in  nature,  that  he 
might  know  how  far  to  trust  its  products  and  by  what  criteria  to  test  its 
conclusions.  We  find  evidence  of  this  habit  of  mind  in  the  questions 
which  he  suggests  in  his  earlier  essays  and  in  the  partial  solutions 
which  he  gives  in  his  miscellaneous  writings.  Such  a  habit  would 
insensibly  train  him  to  exalt  the  human  intellex^t  in  its  higher  functions, 
with  its  principles  and  laws,  its  axioms  and  intuitions,  its  theories  and 
anticipations,  its  forecasting  questionings,  its  creative  hypotheses,  its 
tentative  theories,  and  its  decisive  experiments,  and  to  assure  himself 
that  an  agent  or  agency  such  as  this  could  have  no  affinity  with  matter 
and  own  no  allegiance  to  physical  larws.  Even  in  the  suggestion  that  the 
thinking  agency  which  interprets  the  universe  by  authoritative  question 
and  answer,  could  once  have  slumbered  in  a  fiery  cloud  or  could  have 
been  evolved  from  any  material  mind-stuff,  by  any  series  of  physical 
processes,  however  daintily  phrased,  seems  never  to  have  been  enter- 
tained by  him  for  an  instant  as  having  the  semblance  of  scientific  prob- 
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ability.  And  yet  there  la  abnndant  evidence  fh)m  his  writings,  both 
early  and  late,  that  he  was  in  no  sense  behind  the  times  or  ignorant  of 
the  fascinating  plansibilities  of  the  newest  and  the  most  fantastic  of 
theories.  While  he  was  almost  the  earliest  in  the  field  to  formulate  and 
defend  the  doctrine  of  the  correlation  of  force  and  to  concede  that  it  may 
be  applied  to  all  the  processes  that  are  properly  physiological,  he  was 
eqaally  sharp  and  positive  in  the  assertion  that  the  mental  agencies  of 
every  kind  cannot  be  the  correlate  of  any  physical  or  biological  agency. 
He  insisted  with  equal  positiveness  that  the  so-called  vital  force  cannot 
be  the  product  of  any  mechanical  or  chemical  activity,  single  or  in  com- 
'  bination,  liut  must  be  a  directive  and  constructive  agent  of  itself.  Later 
in  life  he  recognized  the  manifold  indications  of  the  presence  of  a  law 
of  progressive  variation  in  the  history  of  animal  and  vegetable  life,  and 
so  far  acce])ted  evolution  as  a  working  hypothesis.  But  had  he  been 
asked  at  any  time  whether  evolution  as  a  force  or  evolution  as  a  law, 
one  or  both,  apart  or  together,  could  explain  the  origin  of  life  and  of 
living  men,  of  intellect  and  will  and  the  capacity  for  science  and  faith 
in  science,  I  think  he  would  have  regarded  the  question  somewhat  as 
though  he  had  been  asked  whether  he  believed  in  the  vortices  of  Des- 
cartes or  in  Kepler's  directing  angels.  Had  this  doctrine  been  defended 
in  a  scientific  association,  either  in  the  soaring  gyrations  of  winged 
speech  or  the  dry  ai^sertions  of  dogmatic  i>ositiveness,  I  am  confident 
he  would  have  remanded  its  champions  at  once  to  the  blackboard,  and 
have  begged  them  first  to  explain  whether  evolution  were  an  agent,  a 
force,  or  a  law,  and  then  desired  them  to  identify  it  if  it  were  an  agent, 
to  define  it  if  it  were  a  force,  or  to  formulate  it  if  it  were  a  law. 
Large  as  was  the  sphere  which  he  assigned  to  the  imagination,  and 
important  as  the  role  which  he  allowed  to  hypotheses,  he  would  bring 
every  theory,  however  brilliant  and  plausible,  to  the  triple  t>est  of  co- 
herence, sufficiency,  and  experiment. 

Forward  and  hopefUl  as  he  had  been  all  his  life  long  to  follow  the 
fruitful  suggestions  of  analogy,  he  never  would  allow  this  winged  steed 
to  cross  the  chasms  of  scientific  theory  with  any  flying  leaps,  without 
insisting  that  it  should  first  fold  and  pack  its  pinions,  and  then  carefully 
retrace  its  steps  along  that  hard  pathway  of  fact  and  law  which  alone 
can  carry  us  safely  from  a  scientific  hypothesis  to  a  scientific  truth. 
The  science  of  America  owes  somewhat  to  his  example  and  authority  in 
this  regard,  that  its  brilliant  promises  and  solid  achievements  have 
been  so  far  kept  free  from  the  speculative  audacities  and  the  physio- 
logical cosmogonies  from  which  the  science  of  England  and  Oermany 
has  not  been  wholly  exempt. 

This,  be  it  observed,  was  his  position  within  the  domains  of  pure 
science.  For  the  region  beyond,  whether  it  is  called  the  domain  of 
philosophy  or  the  domain  of  faith,  let  it  suffice  to  say  that  he  had  too 
positive  a  respect  for  his  own  mind  to  doubt  for  an  instant  that  this  intel- 
lect was  the  reflex  of  that  supremo  intellect  which  sustains  and  controls 
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the  universe  which  the  scientist  interprets.  The  existence  of  a  per- 
sonal God  was  accepted  by  him  as  a  well  nigh  self-evident  truth  which 
is  as  necessary  to  our  confidence  in  scientific  study  as  to  onr  hopes  for 
man's  social  and  moral  well  being.  The  moral  and  spiritual  capacities 
and  destiny  of  man  were  regarded  by  him  as  dominant  facts  and  chief 
ends  in  the  universe  made  up  of  matter  and  spirit^  facts  and  ends  so 
important  and  so  pressing  as  to  create  the  need  and  establish  the  truth 
of  the  Ohristian's  faith  and  hope.  He  believed  moreover  in  no  inherent 
law  of  progress  in  human  nature  or  human  society  as  such.  On  the 
contrary  he  asserted  often  that  our  supreme  hope  of  such  progress,  even 
in  scientific  culture  and  achievement,  must  rest  on  moral  integrity  and 
culture  as  the  supreme  conditions.  In  his  closing  address  to  the  Na- 
tional Academy'  he  urged  *'  that  moral  integrity  is  essential  to  conscien- 
tious fidelity  in  scientific  research,"  and  added,  "Indeed,  T  think  that 
immorality  and  great  mental  power  exercised  in  the  discovery  of  scien- 
tific truths  are  incompatible  with  each  other;  and  that  more  error  is 
introduced  from  defect  in  moral  sense  than  from  want  of  intellectual 
capacity."  To  the  Philosophical  Society  of  Washington  he  had  designed 
to  give,  as  probably  his  last  formal  communication,  an  address  upon  the 
relations  of  science  and  religion,  and  also  upon  the  true  import  of  prayer. 
This  he  was  not  permitted  to  do,  but  those  who  knew  him  best  knew  most 
fully  that  in  prayer  he  found  constant  delight  and  strength.  Almost 
the  last  lines  which  he  penned  contain  a  positive  and  tender  yet  ra- 
tional confession  of  his  Christian  faith.  Almost  the  last  words  which 
he  uttered  were  with  tearful  eyes  and  from  quivering  lips,  "Upon  Jesus 
Christ  as  the  one  who,  for  God,  affiliates  himself  with  man — upon  Him 
I  rest  my  faith  and  my  hope." 

Such  a  man  was  Joseph  Henry.  With  eminent  truth  may  we  say  of 
him,  as  Wordsworth  wrote  of  Milton: 

Thy  soul  was  like  a  star,  and  dwelt  apart ; 

Thoa  hadst  a  voice  whose  sound  was  like  the  sea, 

Pure  as  the  naked  heavens,  majestic,  free ; 

So  didst  thou  travel  on  lifers  common  way, 
In  cheerful  godliness ;  and  yet  thy  heart 

The  lowliest  duties  on  itself  did  lay. 

For  more  than  fifty  years,  the  most  memorable  and  critical  which  the 
sciences  of  nature  have  ever  seen,  he  has  been  indeed  a  guiding  star  to 
their  devotees  in  all  this  land,  ever  shining  with  a  serene  yet  command- 
ing light.  During  the  critical  years  of  it«  young  and  buoyant  life, 
American  science  has  found  much  of  the  guidance  and  inspiration  which 
it  needed  in  his  childlike  yet  kingly  spirit.  And  now  as  it  rejoices  in 
the  security  of  its  position  and  its  ever-increasing  honors,  it  is  most  fit- 
ting that  it«  assembled  representatives  should  here  gratefully  acknowl- 
edge their  obligations  to  their  eminent  benefactor  and  distinguished 
leader,  and  cordially  welcome  this  statue,  which  by  its  commanding  pro- 
portions gives  new  dignity  to  the  ground  so  long  honored  by  his  pres- 
ence and  associated  with  his  name.    Long  may  it  stand  to  exx)ress  co 
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ihem  and  to  other  generationB  the  stordy  self-confidence,  the  keen  in- 
eight,  the  benignant  epirit,  the  soaring  yet  docile  genins,  the  self-iely- 
ing  yet  deront  temper  which  made  Joseph  Henrt  a  leader  and  com* 
mander  in  their  conquering  hosts.  And  as  here  by  day  and  by  Eighty 
in  sunshine  and  in  storm ,  our  honored  friend  shall  ever  as  in  his  life- 
time keep  watch  and  guard  over  the  scene  of  his  cares  and  labors^  of 
his  conflicts  and  triumphs,  so  may  his  memory  be  kept  in  fresh  and 
grateful  recollection  by  the  coming  generations.  And  as  this  Institu 
tibn,  so  eminently  the  creation  of  his  mind,  shall  become  more  and  more 
busy  in  its  activities  and  more  and  more  conspicuous  in  ite  usefhlness 
and  its  fame,  may  the  spirit  of  its  eminent  originator  continue  to  inspire 
its  aims  and  direct  its  counsels — to  the  strength  and  glory  of  this  nation 
and  the  well-being  of  man. 

To  the  ueH-being  of  man.  For  let  us  never  forget  that  science  knows 
no  nationality,  least  of  all  in  this  place  and  in  this  Institution,  which 
was  the  gift  from  the  mother  to  the  daughter  land,  whose  sacred  trust 
and  solemn  duty  has  ever  been,  as  it  ever  should  be,  to  promote  ^*  the 
increase  and  diffusion  of  knatoledge  among  men,^^ 
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REPORT  OF  THE  EXECUTIVE  COMMITTEE  OF  THE  BOARD  OF 

REGENTS  ON  THE  HENRY  STATUE. 


To  the  Board  of  Regents  of  the  Smithsonian  Institution : 

Gentlemsn:  An  act  of  Gongress  (No.  71),  approved  by  the  Presi- 
dent Jane  1, 1880,  authorized  ''the  Regents  of  the  Smithsonian  Insti- 
tution to  contract  with  W.  W.  Story,  sculptor,  for  a  statue  in  bronze  of 
Joseph  Henbt,  late  Secretary  of  the  Smithsonian  Institution,  to  be 
erected  upon  the  grounds  of  said  Institution;  and  for  this  purpose,  and 
for  the  entire  expense  of  the  foundation  and  pedestal  of  the  monument, 
the  sum  of  $15,000''  was  appropriated. 

In  accordance  with  the  authority  conferred  in  the  above  act,  the 
Begents  of  the  Institution  executed  a  contract  with  Mr.  Story  on  the 
8th  of  December,  1880,  for  the  statue.  At  Mr.  Story's  request  a  num- 
ber of  photographs  of  Professor  Henry  were  sent  to  him  to  be  used  in 
preparing  the  model  of  the  statue,  and  also  a  cast  of  the  face  and  bust 
executed  by  Mr.  Clark  Mills,  together  with  an  academic  gown  similar 
to  the  one  used  by  the  professor  when  a  member  of  the  faculty  of 
Princeton  College.  A  contract  was  made  with  the  Maine  Red  Granite 
Company  and  tlie  Quincy  Granite  Polishing  Works  for  a  pedestal  ac- 
cording to  a  design  furnished  by  Mr.  Story — the  die  of  Bed-Beach 
granite  finely  polished,  octagonal  in  shape,  4  feet  in  diameter,  4  feet 
high,  and  the  cap  and  bases  of  Quincy  gray  granite,  fine-axed,  the 
whole  pedestal  being  7  feet  3  inches  in  height.  The  statue  itself  is  nine 
feet  high. 

Owing  to  certain  imperfections  found  in  the  statue  after  it  had  been 
cast,  it  became  necessary  to  reproduce  it,  and  it  was  not  until  Novem- 
ber, 1882,  that  it  was  actually  completed  and  shipped  from  Bome.  The 
statue  was  received  in  Washington  in  December,  but,  owing  to  the  late- 
ness of  the  season,  it  was  decided  to  defer  its  erection  until  the  follow- 
ing spring,  and  the  date  selected  was  the  19th  of  April,  1883,  that  being 
the  time  when  the  National  Academy  of  Sciences  (of  which  Professor 
Henry  had  been  president  at  the  time  of  his  death)  would  hold  its  semi- 
annual meeting  in  Washington.  For  the  site  of  the  statue  a  triangular 
plot  on  the  Smithsonian  grounds,  about  150  feet  to  the  northwest  of  the 
building,  was  chosen  by  the  Begents,  and  the  selection  met  the  full  ap- 
proval of  Mr.  Story,  who  visited  Washington  in  the  winter. 
^  The  Chancellor  of  the  Institution  was  requested  by  the  Begents  to 
perform  the  cereraonv  of  unveiling  it. 

^-  Mis.  69 II  xvn 
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Hon.  Hiester  Clymer  was  selected  to  deliver  an  address  appropriate 
to  the  occasion,  bat  on  account  of  ill  health  declined  the  appointment, 
and  President  Noah  Porter,  of  Yale  College,  one  of  the  Regents,  was 
invited  by  the  Executive  Committee  to  perform  the  service. 

Rev.  Dr.  John  Maclean  and  Rev.  A.  A.  Hodge,  of  Princeton,  N.  J., 
were  invited  to  offer  prayer  on  the  occasion.  By  reason  of.  ill  health, 
however.  Dr.  Maclean  was  prevented  from  attending. 

The  direction  of  the  executive  details  of  the  occasion  were  assigned 
by  Professor  Baird  to  Mr.  William  J.  Rhees,  the  chief  clerk. 

By  direction  of  the  Board  of  Regents,  the  following  letter  was  ad- 
dressed by  Professor  Baird,  Secretary  of  the  Institution,  to  the  Hon. 
Speaker  of  the  House  of  Representatives,  January  17, 1883 : 

^'SiR:  I  have  the  honor  to  inform  the  House  of  Representatives  that 
in  accordance  with  the  act  of  Congress  of  June  1, 1880,  providing  that 
the  Regents  of  the  institution  be  ^authorized  to  contract  with  W.  W. 
Story,  sculptor,  for  a  bronze  statue  of  Joseph  Henry,  late  Secretary  of 
the  Smithsonian  Institution,  to  be  erected  in  the  grounds  of  said  insti- 
tution,' the  statue  has  been  executed  and  received  in  Washington,  and 
that  Thursday  the  19th  of  April  has  been  selected  as  the  day  for  the 
public  unveiling  of  the  same. 

''The  Congress  of  the  United  States  having  ordered  this  statue  a^nd 
made  the  appropriation  necessary  therefor,  the  Boanl  of  Regents  re- 
spectfully invite  the  Senate  and  House  of  Representatives  to  be  present 
on  the  occasion  of  its  formal  presentation  to  the  public. 

*'I  am,  sir,  very  respectfully,  your  obedient  servant." 

A  joint  resolution  was  passed  by  Congress,  February  24, 1883,  accept- 
ing the  invitation  to  attend  the  inauguration  of  the  statue. 

''No.  16.  Joint  resolation  accepting  the  invitation  of  the  Regents  of  the  Smithsonian 
Institution  to  attend  the  inangnration  of  the  statne  of  Joseph  Henry. 

"  Whereas,  in  a  communication  from  Spencer  F.  Baird,  Secretary  of 
tiie  Smithsonian  Institution,  Congress  was  informed  that  in  accordance 
with  an  act  of  June  first,  eighteen  hundred  and  eighty,  the  bronze 
statue  of  Joseph  Henry,  late  Secretary  of  the  Smithsonion  InstitutioUi 
had  been  completed )  and  whereas,  in  the  same  communication.  Con- 
gress was  respectfully  invited  to  be  present  on  the  occasion  of  its  formal 
presentation  to  the  public,  upon  Thursday  the  nineteenth  of  April  next; « 
Therefore  be  it 

Resolved  by  tlie  Senate  and  House  of  Representatives  of  the  United  States 
of  America  in  Congress  assembled^  That  the  said  invitation  be,  and  the 
same  is  hereby,  accepted  by  the  Senate  and  House  of  Representatives; 
and  that  the  President  of  the  Senate  select  seven  members  of  that  body, 
and  the  Speaker  of  the  House  of  Representatives  fifteen  members  of 
that  body,  to  be  present  and  represent  the  Congress  of  the  United 
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States  upon  the  occasion  of  the  presentation  and  inaagnration  of  said 
statue." 

Approved  February  24, 1883.    (Statutes,  volume  xxn,  page  659.) 

The  following  gentlemen  were  selected  as  the  joint  committee  to  rep- 
resent Congress : 

Senators :  Hon.  George  F.  Hoar,  of  Massachusetts ;  Eli  Saulsbnry, 
of  Delaware ;  Samuel  J.  B.  McMillan,  of  Minnesota  ^  Joseph  B.  Haw- 
ley,  of  Connecticut;  William  Mahone,  of  Virginia;  Omar  D.  Conger, 
of  Michigan ;  James  B.  Oroome,  of  Maryland. 

Members  of  the  Hoiise  of  Representatives :  Hon.  John  T.  Wait,  of  Con- 
necticut; William  Aldrich,  of  Illinois;  Thomas  M.  Browne,  of  Indiana; 
John  A.  Kasson,  of  Iowa;  George  M.  Bobeson,  of  New  Jersey;  John 
W.  Candler,  of  Massachusetts;  B.  J.  Walker,  of  Pennsylvania;  A.  H. 
Pettibone,  of  Tennessee;  J.  Proctor  Knott,  of  Kentucky;  J.  Bandolph 
Tucker^  of  Virginia ;  Andrew  O..Curtin,  of  Pennsylvania;  Bandall  L. 
Gibson,  of  Louisiana. 

In  accordance  with  the  previous  arrangements,  the  statue  was  un- 
veiled on  Thursday  afternoon,  April  19,  1883,  at  4  o'clock.  The  day 
was  clear,  mild,  and  propitious,  and  about  ten  thousand  people  assem- 
bled to  witness  the  ceremonies. 

The  invited  guests  met  in  the  lecture  hall  of  the  National  Museum, 
and  proceeded  to  the  platform  which  had  been  erected  around  the  statue. 
General  O.  M.  Poe  acted  as  chief  marshal,  and  Messrs.  Daniel  Leech, 
John  D.  McChesney,  and  George  S.  Hobbs  as  assistant  marshals. 

The  following  order  of  arrangement  was  adopted : 

The  President  of  the  United  States ;  •  the  Chief  Justice  of  the  United 
States,  Chancellor  of  the  Institution ;  the  orator  of  the  day.  President 
Noah  Porter,  LL.D.,  of  Yale  College;  the  chaplain  of  the  day,  Bev. 
A.  A.  Hodge,  D.  D. ;  the  family  of  Professor  Henry. 

The  establishment  of  the  Smithsonian  Institution,  viz,  the  Vice- 
President,  Secretary  of  State,  Secretary  of  the  Treasury,  Secretary  of 
War,  Secretary  of  the  Navy,  Secretary  of  the  Interior,  Postmaster-Gen- 
eral, Attorney-General,  Commissioner  qf  Patents. 

The  Begents  and  Secretary  of  the  Smithsonian  Institution,  and  £x- 
Begents;  the  Joint  Committee  of  the  Senate  and  House  of  Bepresenta- 
tives,  appointed  to  represent  Congress ;  the  Diplomatic  Corps ;  the  As- 
sociate Justices  of  the  Supreme  Court  of  the  United  States ;  Judges  of 
United  States  Courts;  Claims  Commissions;  Judges  of  the  Supreme 
Court  of  the  District  of  Columbia ;  Senators  and  Members  of  the  House 
of  Bepresentatives ;  Commissioners  of  the  District  of  Columbia ;  the 
General  and  Officers  of  the  Army ;  the  Admiral  and  Officers  of  the  Navy ; 
Ex-Members  of  the  Cabinet  and  £x-Ministers  of  the  United  States;  Na- 
tional Academy  of  Sciences ;  Founders  of  the  Henry  trust  fund  for 
Science ;  the  Commissioner  of  Agriculture ;  the  Assistant  Secretaries  of 

*The  President  wae  absent  &om  the  city  at  the  time. 
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Departments^  Solicitor-Gtoneral  and  Assistant  Attorneys-General ;  the 
United  States  Marshal  and  Officers  of  courts ;  the  Light-Honse  Board ; 
the  Heads  of  Bnreans ;  the  Saperintendent  of  the  Coast  Survey,  the 
Superintendent  of  the  Naval  Observatory,  the  Superintendent  of  the 
Kautical  Almanac,  the  Director  of  the  Geological  Survey,  the  Li- 
brarian of  Congress;  the  Commissioner  of  Public  Buildings,  the  Archi- 
tect of  the  Capitol,  the  Superintendent  of  the  Government  Printing 
Office,  the  Superintendent  of  the  Botanical  Gardens,  the  Visitors  of 
the  Government  Hospital  for  the  Insane ;  officers  of  the  Senate  and 
House  of  Bepresentatives ;  Trustees  of  the  Corcoran  Gallery  of  Art ;  the 
Washington  Monument  Society ;  officers  and  employes  of  the  Smithso- 
nian Institution,  Bureau  of  Ethnology,  National  Museum,  and  United 
States  Fish  Commission ;  Alumni  of  the  College  of  New  Jersey ;  mem- 
bers of  scientific  organizations,  &c. 

While  this  procession  was  moving  from  the  hall  in  thie  Museum  build- 
ing to  the  platform  at  the  statue^  the  Marine  Band,  furnished  through 
the  courtesy  of  Hon.  William  E.  Chandler,  Secretary  of  the  Navy,  and 
of  Colonel  McCawley,  Commandant  of  the  Marine  Corps,  played  a  grand 
march,  ^^ Transit  of  YefMts^  composed  by  J.  P.  Sousa,  the  leader  of  the 
band. 

The  following  was  the  order  of  exercises : 

I.  Music— Marine  Band  (J.  P.  Sousa,  condnotor),  *'The  Hallelujah  Chorua" 

(Messiah),  B9Mtl. 
II.  Pratbr— Rev.  A.  A.  Hodob,  D.  D.,  of  Princeton,  N.  J. 
III.  Address — Chief  Justice  Waite,  ChaDcellor  of  the  Institution. 

rv.  Unveiuno  the  Statue. 

y.  Music  (Philharmonic  Society  and  full  Marine  Band,  R.  C.  Bemays,  con- 
ductor)—Grand  chorus,  '*The  Hearens  are  Telling"  (Creation),  Hai^fim^ 

VI.  Oration— Rev.  Dr.  Noah  Porter^  President  of  Tale  College. 

Vn.  Music  (J.  P.  Sousa,  conductor)— Grand  March  Triumphale,  "Schiller," 
Meyerbeer, 

The  Philharmonic  Society  was  assisted  by  members  of  the  Washing- 
ton Operatic  Association,  the  Bossini  and  Ohurch  Choir  Ohoral  Socie- 
ties, the  Washington  Sangerband  and  Germauia  Mannerchor.  The 
arrangements  for  the  masic  were  made  by  a  Committee  of  the  Philhar- 
monic Society,  of  which  Prof.  F.  Widdows  was  chairman.  The  Chief 
of  Police  furnished  a  detail  for  the  grounds;  Mr.  Edward  Clark,  Archi- 
tect of  the  Capitol,  supplied  music  stands  and  stools  for  the  Marine 
Band;  the  Quartermaster's  Department  lent  flags,  and  the  Department 
of  Agriculture  living  plants  for  decorating  the  platform.  Mr.  W.  B. 
Smith,  Superintendent  of  the  Botanic  Gardens,  also  furnished  floral 
decorations. 

The  platform  was  constructed  under  the  superintendence  of  Mr.  O. 
W.  Schuerman  and  Mr.  G.  W.  Field,  and  the  mechanical  arrangements 
for  unveiling  the  statue  were  devised  by  Mr.  Joseph  Palmer.    At  the 
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moment  of  unveiling  the  statae  the  news  was  telegraphed  ftx>m  an  in- 
strument on  the  platform,  which  had  been  placed  there  by  Mr.  L.  Whi^ 
ney,  the  Superintendent  of  the  Western  Union  Telegraph  Company. 
The  ushers  on  the  platform  were  Messrs.  W.  0.  Lewis,  Harry  C.  Shus- 
ter,  Henry  D.  Finokel,  William  T.  Wyman,  Edward  C.  Bryan,  Frank 
Bryan,  William  B.  Stimpson,  and  Ellis  Lammpnd;  Mr.  Henry  Horan, 
Baperintendent  of  the  National  Museum,  having  general  charge  of  the 
accommodations  of  the  pnblia 

Bes*)ectfully  submitted. 

Peter  Parker, 

W.  T.  Sherman, 

ExeouUve  OommiUee. 

WASHmOTON,  Deeemher  15, 1883. 
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Eternal  and  almighty  God,  Creator,  Preserver,  and  (Jovemor  of  the 
world,  we  have  gathered  here  to  adore  Thy  holy  name,  to  implore  Thy 
divine  protection,  and  to  invoke  Thy  blessing. 

We  bless  Thee  that,  having  brought  the  physical  universe  to  its  pres- 
ent perfection  and  made  it  the  vehicle  of  reflecting  and  expressing  Thy 
transcendent  perfections,  Thoa  hast  made  man  in  Thine  own  likeness 
and  endowed  him  with  intelligence,  capable  of  discerning  and  of  inter- 
preting the  intellectual  basis  of  all  phenomena,  the  personal  element  in 
all  law.  We  bless  Thee  that  Thou  hast  never  left  Thyself  without  a 
witness  even  in  the  darkest  period  of  human  history ;  tbat  wherever 
men  have  sought  the  Lord,  however  feebly,  if  haply  they  might  feel 
after  Him  and  find  Him,  He  has  been  found  always  to  be  not  far  from 
any  one  of  us,  seeing  that  He  is  imminent  in  all  existence  and  in  all 
life,  and  that  in  Him  we  live  and  move  and  have  our  being. 

We  bless  Thee  that  Thou  hast  sent  through  the  ages  a  long  line  of 
inspired  prophets  and  teachers,  crowned  by  the  Incarnation  in  human 
flesh  of  Thy  co-equal  Son,  to  reveal  in  ever-increasing  fullness  the  nature 
of  Thy  moral  government,  the  method  of  Thy  redemption,  and  the  glory 
of  Thy  kingdom;  so  Thou  hast  in  these  later  days  sent  into  the  physical 
universe  many  intelligent  and  earnest  students,  who,  in  various  depart- 
ments, are  investigating  the  secrets  of  nature,  and  interpreting  the 
methods  of  Thy  sublime  working  throughout  the  vast  areas  of  time 
and  space.  We  bless  Thee  that  Thou  art  gathering  to  Thyself  so  vast 
and  rich  and  constant  a  revenue  of  glory  through  the  loving  ministry  of 
science  in  all  her  various  provinces.  We  thank  Thee  that  so  many  of 
her  princes  have  been  loyal  to  Thy  service  and  have  rejoiced  to  make  . 
all  men  to  realize  the  depth  of  the  riches  both  of  the  wisdom  and  of  the 
knowledge  of  God. 

Especially  we  thank  Thee  for  the  spotless  example  of  Thy  servant, 
whose  illustrious  career  is  to  be  commemorated  throughout  all  time  by 
the  monument  we  are  now  unveiling.  We  bless  Thee  that  he  was  as 
humble  and  simple  in  his  Christian  faith  as  he  was  great  in  his  intel- 
lectual achievements  or  pre-eminent  in  his  world-wide  fame.  We  pray 
Thee  that  his  memory  as  a  Christian  philosopher  may  be  preserved  in 
imperishable  freshness  and  force  through  succeeding  generations,  that 
his  influence  for  good  may  be  ever  extended,  and  that  his  example  may 
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be  followed  as  his  serene  fame  excites  the  emuhitioii  of  maltitudes  of 
the  interpreters  of  natnre  and  of  the  teachers  and  benefactors  of  man- 
kind. 

And  now,  in  anticipation  of  the  general  judgment,  when  in  the  res- 
urrection the  perfected  Ohurch  shall  enter  the  new  heavens  and  the  new 
earth  of  the  perfected  physical  universe,  we  ascribe  unto  Thee,  at  once 
the  Lord  of  nature  and  of  grace,  blessing  and  glory,  and  wisdom,  and 
thanksgiving,  and  honor,  and  power,  and  might,  unto  our  Otod  that  sit- 
teth  upon  the  throne,  and  unto  the  Lamb,  for  ever  and  ever.    Amen. 
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On  the  1st  of  June,  1880,  at  the  instance  of  Mr.  Morrill,  of  Vermont,  in 
the  Senate,  and  of  Mr.  Glymer,  of  Pennsylvania,  in  the  House  of  Bepre- 
sentatives.  Congress  authorized  the  Regents  of  the  Smithsonian  Listitu« 
tion  to  contract  with  Mr.  W.  W.  Story  '^for  a  statue,  in  bronze,  of  Joseph 
Henry,  late  Secretary  of  the  Smithsonian  Listitution,  to  be  erected  on 
the  grounds  of  the  Institution";  and  the  Regents,  availing  themselves  of 
the  presence  in  Washington  of  the  members  of  the  National  Academy 
of  Sciences,  with  which  Professor  Henry  was  so  prominently  and  so  hon- 
orably connected  for  many  years,  have  asked  you  here  to-day  to  witness 
the  presentation  to  the  public  of  the  result  of  what  has  been  done  under 
this  authority. 

On  the  10th  of  August,  1846,  Congress  established  the  Smithsonian 
Institution,  to  take  the  property  which  had  been  given  to  the  United 
States  by  the  will  of  James  Smithson,  of  England,  to  found  an  estab- 
lishment of  that  name  ''for  the  increase  and  difiusion  of  knowledge 
among  men." 

The  business  of  the  Institution  was  to  be  managed  by  a  Board  of  Re- 
gents, and  they  were  required  to  elect  some  suitable  person  as  Secretary 
of  the  Institution.  On  the  3d  of  December,  1846,  the  Board  met  to  i)er- 
form  that  duty,  and  before  entering  on  the  election  adopted  the  follow- 
ing resolution : 

''  Besolvedj  That  it  is  essential  for  the  advancement  of  the  proper  in- 
terests of  the  trust  that  the  Secretary  of  the  Smithsonian  Institution 
be  a  man  possessing  weight  of  character  and  a  high  grade  of  talent ; 
and  that  it  is  further  desirable  that  he  possess  eminent  scientific  and 
general  acquirements ;  that  he  be  a  man  capable  of  advancing  science 
and  promoting  letters  by  original  research  and  effort,  well  qualified  to 
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act  as  a  respected  channel  of  communication  between  the  Institution 
and  scientific  and  literary  individuals  and  societies  in  this  and  foreign 
countries ;  and^  in  a  word,  a  man  worthy  to  represent  before  the  world 
of  science  and  letters  the  Institution  over  which  this  Board  presides." 

Immediately  after  the  adoption  of  this  resolution  the  Board  proceeded 
to  the  election,  and  the  first  ballot  resulted  in  the  choice  of  Professor 
Henry,  then  occupying  the  chair  of  natural  philosophy  in  Princeton 
Oollege.  £xi)erience  has  shown  that  the  world  possessed  no  better  man 
for  such  a  place.  He  was  all  the  resolution  required,  and  more ;  and 
from  the  day  of  his  election  until  now,  the  wish  has  never  been  ex- 
pressed that  another  had  been  chosen  in  his  stead. 

He  accepted  the  appointment  on  the  7th  of  December,  and  on  the 
next  day,  the  8th,  finished  and  sent  to  the  Regents  an  elaborate  paper 
giving  his  views  of  the  will  of  Smithson,  and  presenting  a  plan  for  the 
organization  of  the  Institution.  He  entered  on  the  performance  of  his 
duties  on  the  21st  of  December,  and  from  that  day  until  his  death,  on 
the  13th  of  May,  1878,  almost  one-third  of  a  century,  he  was  engaged 
in  making  the  Smithsonian  Institution  what  its  munificent  founder  de- 
sired it  to  be — an  active  and  efficient  instrument  for  the  increase  and 
diffusion  of  knowledge. 

The  statue  which  will  now  be  unveiled  has  been  erected  by  the 
United  States  as  a  token  of  gratitude  for  the  labors  of  his  useful  life, 
and  for  his  fiuthftd  administration  of  the  important  public  trust  so  long 
in  his  keeping. 
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We  are  assembled  to  complete  the  long  series  of  pablic  honors  to  the 
late  Joseph  Henry  by  unveiling  the  statne  whioh  has  been  erected  to  his 
memory.  These  honors  have  been  manifold,  but  each  one  of  them  has 
been  well  deserved  and  most  cordially  bestowed. 

His  fnneral  obsequies  were  attended  by  the  President  of  the  United 
States  and  other  officials  of  the  Government  which  he  had  so  fiuthfnlly 
served,  by  representatives  from  the  many  learned  and  scientific  socie- 
ties of  which  he  had  been  a  conspicuous  member  and  ornament,  and  by 
a  large  following  of  those  who  honored  and  moomed  him  as  a  friend. 

Subsequently  a  more  formal  commemoration  of  his  scientific  and  pub- 
lic services  was  held  at  the  Capitol,  at  which  were  present  the  Execu- 
tive of  the  nation,  the  Judiciary,  the  Senate,  and  the  Hoase  of  Bepre- 
sentatives.  On  this  occasion  a  discriminating  and  sympathizing  sketch 
of  his  personal  and  public  life  was  given  by  one  who  had  known  him 
long  and  was  singularly  qualified  to  do  him  justice  in  every  particular. 
This  was  followed  by  other  warm  and  eloquent  tributes  to  his  genius 
as  a  philosopher  and  his  excellence  as  a  man.  Memorable  among 
these  were  the  ringing  words  of  the  noble  Bogers,  whose  own  sudden 
euthanasia  was  like  the  translation  of  a  prophet;  and  the  warm- 
hearted eulogy  of  the  generous  and  glowing  Garfield,  whose  noble  life 
was  slowly  wasted  that  it  might  measure  the  intensity  of  the  nation's 
grief. 

Many,  if  not  all,  of  the  institutions  of  the  country  with  which  Pro- 
fessor Henry  had  a  more  or  less  intimate  connection  have  also  honored 
-him  by  records  and  estimates  of  his  services  to  science,  education,  and 
philosophy.  The  tributes  to  his  honor  from  other  countries  have  also 
been  cordial  and  numerous. 

Last  of  all,  the  two  Houses  of  Congress,  with  the  approval  of  the 
President,  have  ordered  that  a  statue  in  bronze  should  be  erected  within 
the  grounds  of  the  Institution,  which  was  the  creation  of  his  genius 
and  industry,  as  a  permanent  memorial  of  his  services  and  his  worth. 
This  statue  is  now  completed,  and  has  this  moment  been  unveiled  to 
public  view.  We  are  here  to  receive  the  first  impressions  of  this  endur- 
ing monument,  which  we  trust  will  stand  for  many  generations,  to  declare 
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the  fame  and  attest  the  manifold  excellences  of  this  eminent  servant  of 
science  and  benefactor  of  the  American  people. 

The  proprieties  of  the  occasion  forbid  that  I  should  recite  the  events 
of  Professor  Henry's  life  dt*  attempt  a  critical  judgment  of  his  services 
or  his  merits  as  a  philosopher.  To  do  either  were  superfluoas,  in  view 
of  the  accuracy  and  fullness  with  which  both  have  been  done  by  others. 
All  that  I  shall  aim  to  do  is  to  give  a  summary  expression  to  that  esti- 
mate of  the  man  and  his  work  which  I  am  confident  other  generations 
will  accept,  and  which  this  statue  is  designed  to  suggest  and  perpetuate. 

It  is  pleasant  for  us  to  notice  that  Professor  Henry  was  born  on  the 
eve  of  this  century,  so  memorable  for  the  development  of  the  sciences 
of  nature  and  their  splendid  applications  to  art;  that  just  as  this  new 
era  was  opening,  the  wonders  of  the  physical  universe  were  begin- 
ning to  be  explored  by  the  wondering  eyes  of  our  infant  philosopher. 
They  were  wondering  eyes  indeed,  wakeful,  sensitive,  and  responsive 
from  the  first.  It  is  a  mistake  to  suppose,  because  Professor  Henry's 
external  circumstances  were  unfavorable  to  the  early  discipline  of 
books  and  the  school,  that  his  mind  was  ever  crass  and  inactive.  His 
own  testimony  and  that  of  his  friends  is  positive  that  from  the  first  he 
was  a  sensitive  and  dreamy  boy,  who  found  enough  in  the  common 
earth  and  air,  and  the  play  of  common  scenes  to  stimulate  his  creative 
powers  and  to  furnish  material  for  his  long  day  dreams,  as  he  lay  on 
the  sunny  hillside  and  looked  up  into  the  glowing  sky.  Against  the 
animalism  and  sensuality  which  are  incident  to  an  aimless  youth  he 
was  defended  by  the  stern  moralities  and  the  wholesome  religion  of'his 
domestic  training,  enforced  as  these  were  by  the  economies  of  a 
straitened  but  not  ignoble  household.  Indeed,  the  household  was  far 
removed  from  either.  Were  we  curious  in  these  matters  we  should 
find  that  he  was  born  of  gentle  blood,  being  of  Celtic  stock  on  the 
mother's  side,  running  back  through  many  generations  to  a  noble  house, 
and  preserving  its  coat  of  arms  and  motto,  "  I  fear  no  one,  I  despise  no 
one,"  which  this  noble  descendant  never  dishonored.  His  mother  was 
beautiful  and  refined  and  full  of  spirit,  who  bad  a  home  in  Albany,  and 
but  little  else,  when  her  husband  died,  the  son  being  then  seven  years 
of  age.  Before  this  event  he  had  been  removed  to  the  country,  the 
mother's  original  home,  the  family  retaining  their  house  in  Albany  as 
their  principal  reliance.  In  this  village  young  Henry  was  the  pet  for 
several  years,  handsome,  frolicsome,  and  venturesome  on  the  one  hand, 
and  dreamy,  wondering,  and  self-reliant  on  the  other,  rejoicing  in 
adventure  rather  than  in  books,  till  a  romance  suddenly  falling  in  his 
way  kindled  his  imagination,  and  unveiled  human  life  as  pictured  by 
the  fancy  with  prismatic  hues — awakening  thus  a  brief  passion  for 
fiction  and  the  drama.  The  transition  to  the  acted  drama  was  natural 
to  his  inventive  and  energetic  nature,  and  for  a  time  he  delighted  to 
attend  dramatic  representations  when  at  Albany  for  longer  or  shorter 
periods,  and  to  repit)duce  them  at  home,  as  his  changing  life  led  him 
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from  one  occnpation  to  another.  If  we  connect  these  well-known  facts 
with  what  he  himself  has  written  of  the  elements  and  order  of  ednca- 
tion,  we  conclude  that  his  early  musings  and  qnestionings,  his  boyish 
sports  and  adventares,  were  fondly  remembered  by  him  as  the  inspira- 
tion of  his  rational  and  scientific  life.  ^'  The  cultivation  of  the  imagi- 
nation," he  writes,  '^  should  be  considered  an  essential  part  of  a  liberal 
education,  and  this  may  be  spread  over  the  whole  course  of  instruction, 
for,  like  the  reasoning  faculties,  the  imagination  may  continue  to  im- 
prove until  late  in  life.''  ^^  Memory,  imitation,  imagination,  and  the 
faculty  of  forming  mental  habits  exist  in  early  life,  while  the  judgment 
and  reasoning  faculties  are  of  slow  growth."  '<  The  order  of  nature  is 
that  of  art  before  science,  the  entire  concrete  first  and  the  entire  ab- 
stract last."  These  are  wise  and  weighty  words,  but  they  are  of  special 
interest  when  we  bethink  ourselves  that  the  writer,  when  he  penned 
them,  was  doubtless  all  the  while  thinking  of  a  dreaming  boy,  half 
buried  in  the  grass,  looking  up  wistfully  into  the  sky,  thinking  won- 
drous thoughts  too  deep  for  tears,  perhaps  peopling  with  phantoms  and 
fairies  that  world  of  nature  which  he  subsequently  penetrated  by  those 
wise  questionings  and  ingenious  theories  which  his  sagacious  exi>eri- 
ments  turned  into  solid  verities.  He  certainly  could  have  been  think- 
ing of  no  one  else  when  in  the  same  connection  he  so  positively  affirms, 
<<  The  future  character  of  a  child,  and  that  of  a  man  also,  is  in  most 
cases  formed  probably  before  the  age  of  seven  years." 

From  these  musings  he  was  awakened  in  his  later  boyhood  suddenly 
and  abruptly,  as  by  a  call  from  nature  herself.  During  a  week  of  indis- 
position, perhaps  of  serious  reflection  over  an  aimless  and  possibly  a 
tempted  life,  he  was  suddenly  aroused  by  the  consciousness  that  the 
common  phenomena  of  nature  are  the  products  of  forces  acting  under 
laws,  and  that  it  is  possible  for  man  to  interpret  these  mysteries.  It  was 
a  simple  sentetice  or  two  from  a  common-plaee  though  useful  book,  but 
the  thought  in  that  sentence  kindled  a  fire  in  the  mind  prepared  for  a 
flame  which  was  never  extinguishe<l.  This  thought  held  his  attention; 
it  took  possession  of  his  memory;  it  quickened  the  imagination  already 
glowing  with  romances  of  another  sort;  it  decided  his  life.  These  words 
had  been  read  and  recited  by  thousands  of  boys  before,  but  to  this  boy 
they  were  spirit  and  life.  They  became  a  fire  in  his  bones,  and  proved 
the  intellectual  energy  which  had  been  slumbering  within,  by  the  force 
of  the  reaction  which  they  aroused.  So  definite  was  the  impression 
which  they  made,  and  so  fervent  and  serious  the  resolve  which  they 
called  into  life,  that  he  promptlj^  summoned  his  companions,  that  he 
might  solemnly  announce  to  them  his  purpose  henceforth  to  dedicate 
himself  to  a  priesthood  of  love  and  service  at  the  altar  of  science.  To 
prepare  for  this  service  was  no  holiday  work.  His  novitiate  involved 
labor  and  self-denial.  He  must  earn  the  means  which  would  buy  not 
only  books  and  leisure  and  tuition,  but  also  food  and  clothing.  How 
these  difficulties  were  surmounted  it  is  needless  to  recite.  The  story  is 
^ore  or  less  familiar  to  you  all. 
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It  is  important  to  notice  that  this  work  of  preparation  was  neither 
hasty  nor  superficial.  He  did  not  rush  with  reckless  impetuosity  within 
the  temple,  nor  leap  with  a  bound  to  the  footsteps  of  the  altar.  He 
mastered  the  geometry,  without  which  Plato  admitted  no  man  even  to 
the  vestibule  of  science.  He  became  familiar  with  the  Calculus,  as  the 
magic  spell  by  which  to  interpret  her  inner  mysteries.  Experiments 
with  that  wondrous  chemistry  which  was  then  at  its  most  brilliant  stage 
of  promise  and  performance  fascinated  and  quickened  his  imagination 
and  his  intellect.  Each  forward  step  was  taken  in  orderly  succession, 
though  each  single  step  was  the  stride  of  a  giant. 

At  the  age  of  twenty  eight  we  find  him  a  professor  in  the  Albany 
Academy,  of  which  he  had  been  a  graduate,  charged  with  the  work  of 
teaching  sev^eral  hours  every  day,  and  tasking  himself  with  burning 
zeal  over  every  possible  inquiry  in  chemistry  and  physics.  As  we  have 
said  already,  it  was  in  the  brilliant  dawn  of  modern  chemistry.  As 
this  new  science  steadily  rose  above  the  horizon,  one  new  discovery 
after  another  flashed  its  light  toward  the  zenith  and  indicated  its  up- 
ward path  of  triumph.  In  its  train  appeared  those  new  and  mysterious 
agencies  which  were  then  just  beginning  to  fix  the  attention  and  to  task 
the  analysis  of  the  oldest  and  the  newest  discoverer.  To  these  novel 
phenomena  the  young  Professor  Henry  devoted  his  special  attention, 
and  soon  astonished  the  world  by  achievements  which  first  awakened 
the  excitement  of  bewildered  wonder,  to  convert  it  into  the  homage  of 
amazed  conviction.  There  was  nothing  to  be  said  when,  as  the  plunger 
went  down  into  its  bath,  the  impotent  bar  of  iron  became  i)ORsessed  of 
a  giant's  strength,  and  could  pick  up  and  hold  a  weight  of  more  than  a 
solid  ton,  and  as  the  same  plunger  was  lifted  this  gigantic  eaergy  van- 
ished as  at  the  word  of  an  enchanter.  The  speaker  well  remembers  the 
excitement  which  this  discovery  occasioned  when  the  first  experiment 
was  tried  at  Yale  college,  in  presence  of  a  few  spectators  who  casually  met 
at  the  call  of  Professor  Silliman,  who  was  glowing  with  animation  and 
delight.  The  ponderous  platform  was  loaded  with  pig-iron  and  other 
heavy  weights,  with  a  few  slight  additions  of  living  freight.  Among 
the  last  was  the  speaker,  being  the  lightest  of  all,  and  therefore  con- 
venient to  serve  on  the  sliding  scale.  It  is  more  than  fifty  years  ago, 
but  the  scene  is  as  vivid  as  the  events  of  yesterday.  The  question  went 
around,  "Who  is  Professor  Henry,  and  how  did  it  happen  that  nature 
revealed  to  him  one  of  her  choicest  secrets?''  Thoughtful  men  asked, 
"What  is  this  wondrous  Protean  force  which  he  was  the  first  to  follow 
in  its  sinuous  hiding  places  and  evoke  by  a  magician's  wand^  and 
what  are  its  relations  to  its  kindred  agents,  and,  above  all,  to  the  mat- 
ter about  us,  which  we  can  measure  and  weigh  and  see  and  handled" 
Others  asked  the  still  more  important  question,  "How  came  the  dis- 
coverer to  surmise  its  mysterious  capacities  and  to  penetrate  to  the 
laws  of  its  action?"  To  some  it  seemed  but  a  successful  guess  by  a 
daring  adventurer,  a  happy  hit  by  a  rude  tumbler  among  nature's  tools, 
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a  lucky  accident,  like  the  drawing  of  a  prize  in  a  lottery.  It  was  not 
so  witii  those  who  retraced  the  saccessive  steps  of  close  observation,  of 
sagacioQS  interpretation,  of  boundless  invention,  of  ingenious  construc- 
tion, of  patient  trial,  of  loving  sympathy,  which  preceded  this  single 
achievement,  and  all  of  which  combined  lifted  at  once  this  yonth,  hith- 
erto unknown,  into  the  rank  of  the  most  eminent  discoverers,  brilliant 
as  wa8  their  coiupauy  then  and  since.  Thiu  achievement  wau  not  soli- 
tary. It  was  quickly  followed  by  others  almost  as  fruitful  as  the  parent 
discovery.  Conspicuous  among  these  were  the  possible  and  certain 
application  of  the  electro-magnetic  power  to  distant  communication,  by 
the  alternate  lifting  and  dropping  of  the  armature,  moving  as  a  lever, 
when  conjoined  with  the  indefinite  linear  extension  and  multiplied 
intensification  of  the  subtile  and  enormous  agency.  Herein  was  dis- 
covered the  scientific  secret  and  the  assured  prophecy  of  telegraph  and 
telephone,  with  their  wonders  of  written  language  and  audible  speech. 
From  Albany,  in  the  year  1832^  Professor  Henry  was  transferred  to 
Princeton,  through  the  wise  sagacity  of  our  honored  associate,  Bev. 
President  John  Maclean,  and  the  generous  and  cordial  recommendationg 
of  some  of  the  most  honored  leaders  of  American  science.  The  step  was 
a  bold  one,  and  might  seem  almost  rash,  to  transfer  to  a  college  a  man 
who  had  himself  lacked  the  breadth  of  early  culture  and  the  discipline 
and  acquisitions  of  scientific  thought  which  the  college  curriculum  is  aup- 
IK)sed  to  give.  His  insight  into  nature's  secrets  might  seem  to  be  mag- 
ical -f  but  for  this  very  reason  could  he  share  these  secrets  with  his  pupils  ? 
Would  not  the  very  swiftness  of  his  own  processes  of  thought  disqual- 
ify him  from  imparting  them  to  others?  Would  not  the  lightning 
rapidity  with  which,  as  a  discoverer,  he  had  leaped  from  indication  to 
theory,  and  combined  probabilities  into  evidence,  hinder  him  from  dis- 
cerning that  there  were  any  steps  in  the  process  or  any  articulation  in 
the  proofs  t  Whatever  misgivings  of  this  sort  there  might  have  been — 
and  the  failures  of  many  eminent  scientists  have  proved  that  they  were 
not  without  reason — were  all  set  aside  by  his  acknowledged  skill  as  an 
instructor  at  Albany  and  his  pre-eminent  success  at  Princeton.  !Not 
only  did  he  give  himself  to  instruction  with  exemplary  zeal  and  pains- 
taking, but  he  studied  the  theor}^  of  teaching  as  he  studied  electro- 
magnetism,  by  reflecting  upon  its  conditions  and  laws,  and  using  wise 
«zX>eriments  in  concrete  applications.  He  did  more.  He  used  his 
special  studies  as  examples  of  general  philosophical  inquiry,  whatever 
might  be  the  subject-matter,  and  sought  by  means  of  these  to  introduce 
his  pupils  to  the  theory  of  inductive  research  and  the  nature  of  scien- 
tific evidence,  however  these  should  be  applied.  This  was  a  subject 
which  he  had  ever  at  heart — the  discipline  of  the  mind  to  a  true  philo- 
sophic method,  as  the  best  preparation  and  security  for  sound  science, 
clear  insight,  strong  convictions,  and  practical  wisdom.  But  he  was 
none  the  less  but  rather  the  more  active  and  enterprising  in  his  favor- 
ite studies,  a  living  and  inspiring  example  of  scientific  ardor,  of  wake- 
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fUl  enterprise,  and  anceasing  experimentation.  It  woald  seem  as 
though  every  thunder  storm  brought  him  a  new  opportunity;  every 
gale  of  wind  swept  into  his  mind  some  new  freightage  of  thought; 
every  apartment  proposed  or  solved  some  problem  in  acoustics;  every 
morning  dawn  waked  him  for  some  fresh  experiment,  and  every  even- 
ing shut  down  the  day  with  some  new  acquisition.  His  very  house 
was  made  an  enormous  electric  accumulator  and  conductor  of  electric 
energy.  In  all  these  varied  avocations  it  was  not  in  that  he  was  busy 
or  many-sided  that  his  marked  superiority  was  seen,  but  in  that  he  was 
original,  wide-minded,  and  persevering.  His  insight  seemed  to  pene- 
trate at  a  glance  into  the  secrets  of  nature,  and  his  capacity  for  saga- 
cious hypothesis  almost  to  call  into  being  the  forces  which  it  uncovered 
and  to  impose  the  laws  which  it  interpreted.  Besides  this  there  was  a 
largeness  and  originality  in  his  experiments  which  invested  him  with 
the  authority  of  priest  and  magician  in  the  presence  of  nature.  In  all 
combined  there  was  the  strength  and  simplicity  of  scientifk^  genius. 

This  active  and  fruitful  life  continued  for  fourteen  years,  when,  at  the 
age  of  forty-eight,  in  the  year  1846,  he  was  called  to  Washington  as  the 
first  Secretary  of  the  Smithsonian  Institution. 

At  first  it  might  seem  that  a  situation  like  this  would  be  attractive  to 
any  man,  but  on  second  thought  many  reasons  would  suggest  themselves 
why,  to  a  man  like  Professor  Henry,  interested  as  he  was  in  teaching, 
devoted  to  research,  and  with  the  scientific  world  watching  eagerly  his 
experiments,  the  attractions  of  the  place  should  be  scanty  and  feeble. 
It  is  only  when  we  learn  how  he  regarded  the  possibilities  and  demands 
of  the  place,  and  his  own  capacity  and  purpose  to  meet  them,  that  we 
can  explain  the  readiness  with  which  he  responded  to  this  call.  The 
Secretary  was  to  initiate  and  control  the  policy  of  a  novel  institution, 
with  a  handsome  but  not  extravagant  endowment  given  to  the  United 
States,  for  the  increase  and  diffusion  of  knowledge  among  men.  Loosely 
interpreted,  the  terms  of  the  gift  might  admit  any  application  of  pop- 
ular usefulness.  But  when  read  in  the  light  of  the  known  tastes  of  the* 
giver  and  the  previous  bequest  of  his  estate  to  a  society  which  was  se- 
verely scientific  in  its  functions,  and  especially  when  interpreted  by  the 
eminent  need  and  certain  usefulness  of  a  special  application,  it  became 
clear  to  Professor  Henry  that  this  gift  should  be  used  exclusively  in  the 
interests  of  the  increase  and  diffusion  of  scientific  knowledge.  He  fore- 
saw and  foretold  that  his  theory  would  at  first  encounter  active  dissent 
and  opposition.  He  was  equally  confident  that  it  would  finally  become 
popular  and  attractive.  Before  he  entered  upon  his  duties  the  Institu- 
tion had  been  paHially  committed  to  another  policy.  It  was  not  till 
after  eight  years  of  discussion  and  reports  in  committees  and  in  both 
houses  of  Congress,  in  which  some  of  the  ablest  and  most  brUliant  mem- 
bers were  conspicuous,  that  the  policy  of  Professor  Henry  at  last  pre- 
vailed, and  has  ever  since  justified  itself  to  the  approval  of  the  nation. 
It  was  not  because  Professor  Henry  despised  literature  that  he  did  not 
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favor  the  attempt  to  foand  a  splendid  library,  for  few  men  were  more 
sensitive  to  its  cbarms  or  appreciative  of  its  power.  Much  less  that  he 
did  not  understand  the  value  of  a  museum  to  an  ardent  interest  in  which 
he  was  pledged  by  his  fondness  for  natural  history  and  his  carious  zeal 
in  ethnology  and  archaeology,  but  because  he  saw  a  need  and  opportu- 
nity for  an  institution  that  should  be  limited  to  the  increase  and  diffu- 
sion  of  scientific  knowledge.  Finis  coronal  opus.  The  experiment  has 
justified  the  theory.  Not  only  have  the  workings  of  the  Smithsonian 
Institution  vindicated  the  wisdom  of  his  anticipations,  but  it  is  itself  a 
monument  to  his  strong  convictions  and  unyielding  tenacity',  tempered 
as  these  were  by  singular  simplicity,  patience,  and  unselfishness.  Had 
it  not  been  for  these  characteristics  the  Smithsonian  Institution  as  we 
know  it  would  never  have  existed  at  all.  Were  it  not  for  the  modesty 
of  the  man  we  could  hear  this  statue  speak  as  it  surveys  the  scene  of 
his  life-work,  8i  monumentum  quceris,  circumspice.  More  than  this  should 
be  said.  Every  one  of  the  great  interests  which  were  at  first  loaded 
upon  the  Institution,  as  the  National  Library,  the  Museum,  and  a  collec- 
tion of  Art,  has  in  the  end  been  better  provided  for  and  attained  a  more 
vigorous  growth  or  a  more  hopeful  promise  than  had  Professor  Henry's 
policy  foiled.  Had  he  relaxed  fh>m  his  tenacity,  or  had  a  man  of  less 
commanding  influence  represented  his  opinions,  these  separate  interests 
might  have  foundered  with  the  central  bureau,  or  had  the  Smithsonian 
Institution  survived,  it  might  have  been  what  it  seems  to  many  a  casual 
visitor — merely  a  show  place  to  stimulate  and  gratify  an  aimless  curi- 
osity, or  in  which  to  pass  an  idle  hour  of  ^zing  and  wonder — instead 
of  being  what  it  is,  a  busy  working  place,  where  research  is  devised,  di- 
i-ected,  stimulated,  and  rewarded,  at  which  its  results  are  reported  and 
thence  diffused  through  the  countless  nerve  centers  which  animate  and 
build  the  complicated  organism  which  maintains  the  scientific  life  of  the 
civilized  world.  In  this  organism  this  Institution  •  holds  a  place  and 
performs  a  function  which  has  no  exact  counterpart.  It  is  a  function 
which  is  specially  needed  in  a  young  and  growing  country  like  our  own, 
so  vast  in  its  spaces,  so  comprehensive  in  it«  geology,  so  varied  in  its 
climate,  so  ample  in  its  physical  resources,  so  fascinating  in  its  arcli»- 
ology,  so  mysterious  in  its  ethnology,  so  instructive  in  its  history — all 
the  parts  of  which  are  connected  by  political  bonds  with  its  capital, 
and  respond  with  a  more  or  less  ready  sympathy  to  the  pulses  of  life 
which  throb  at  the  Nation's  heart.  It  was  no  slight. service  which  Pro- 
fessor Henry  rendered  to  his  country  as  well  as  to  the  world  when  he 
gave  character  and  efficiency  to  this  new  agency  in  the  life  of  both. 

To  mature  and  carry  into  effect  the  conception  of  such  an  institution, 
with  no  model  after  which  to  copy,  was  the  work  of  a  master  mind  and 
was  worthy  of  a  devoted  and.  laborious  life.  That  Professor  Henry 
gave  to  this  work  the  best  activities  of  more  than  thirty  years  no  man 
will  doubt;  that  he  was  unwearied  in  his  labors  and  cares,  faithful  to 
the  minutest  details  and  energetic  in  administration,  is  confessed  by  all 
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men.  His  official  oorrespondence  would  have  been  burdensome  had  it 
been  merely  a  correspondence  of  routine,  bat  much  of  it  involved  pro- 
foand  reflection,  productive  invention,  and  the  skillful  enforcement  of 
principles.  Into  all  these  services  he  entered  with  a  spirit  which  was 
conscientious  and  patient  in  the  extreme. 

It  would  not  have  been  surprising  if  his  scientific  ardor  had  thereby 
been  cooled,  his  invention  had  been  limited,  and  his  many-sidedness 
had  been  curtailed.  This  does  nbt  seem  to  have  been  true.  From,  the 
beginning  to  the  end  of  these  more  than  thirty  years  he  was  almost  as 
inventive,  ingenious,  alert,  and  wide-minded  as  when  he  achieved  the 
triumphs  of  his  earliest  manhood.  Though  many  of  his  discoveries  and 
inventions  were  in  the  line  of  his  official  responsibilities,  they  all  bore 
the  stamp  of  scientific  genius.  During  all  this  period,  it  should  be  re- 
membered, the  sciences  of  nature  were  making  a  progress  such  as  the 
world  had  never  witnessed  before — ^progress  in  every  form,  fix)m  the 
severest  mathematical  analysis,  through  the  ever  ascending  steps  of  ad- 
venturous speculation,  up  to  the  most  gorgeous  cloud-lands  of  theory. 
Experiment,  too,  had  never  made  such  daring  ventures,  whether  in 
the  form  of  applications  to  art  or  the  determination  of  problems  purely 
scientific.  With  every  one  of  these  onward  movements,  whether  of 
theory  or  experiment.  Professor  Henry  was  in  active  sympathy.  In 
many  of  the  most  important  he  was  the  leader  of  thought  and  act,  as 
witness  his  place  in  the  very  earliest  anticipations  of  the  doctrine  of  the 
correlation  of  force;  his  prophetic  experiments  and  suggestions  in  re- 
spect to  the  use  of  the  telegraph  in  meteorological  observations  and  the 
reports  of  astronomical  discovery ;  his  devices  to  render  available  the 
reports  and  essays  scattered  over  the  scientific  world  by  a  systematized 
bibliography;  his  long-continued  researches  in  respect  to  light  and 
sound  which  were  incidental  to  his  official  experiments  as  a  member  of 
the  Light-House  Board ;  his  comprehensive  experiments  in  respect  to  the 
sustaining  capacity  of  building  stone;  and  his  never-ceasing  study  of 
acoustics  in  every  possible  production,  prolongation,  and  disturbance 
of  sound,  whether  in  his  own  parlor,  in  solitary  walks,  in  fog  or  sun- 
shine, or  in  travel  by  land  or  sea. 

It  was,  as  I  have  said,  a  great  thing  for  science  and  for  the  country, 
that  in  this  formative  tod  fermenting  period  such  a  man  resided  at  the 
capital  and  represented  the  interests  of  science  by  his  official  connec- 
tion with  this  one  national  institution  which  was  sacredly  devoted  to 
scientific  research  and  information.  He  had  foreseen  and  foretold  from 
the  first  that  Washington  would  certainly  become  a  great  center  of  sci- 
entific activity ;  that  it  must  inevitably  be  the  residence  and  resort  of 
an  increasing  number  of  men  of  scientific  tastes  and  pursuits.  He  had 
this  in  mind  from  the  first,  and  uttered  it  as  a  prophecy,  before  his  own 
policy  in  respect  to  the  Smithsonian  Institution  had  been  accepted,  and 
long  before  the  signs  had  multiplied  of  its  speedy  fulfillment 

This  ftilflUment  was  indeed  conditional  on  the  continuance  of  the 
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SECRETARY  OF  THE   SMITHSONIAN  INSTITUTION,  FOR  1883. 


To  the  Board  of  Regents  of  the  Smithsonian  Institution : 
Gentlemen:  I  have  the  honor  to  present  herewith  the  annual  report 

of  the  operations  and  condition  of  the  Smithsonian  Institution  for  the 

year  1883. 
This,  in  accordance  with  the  usual  custom,  will  include  an  account  of 

the  work  performed  by  the  Smithsonian  Institution  proper,  and  also 

that  by  the  branches  of  the  public  service  placed  by  Congress  under 

its  charge,  namely,  the  ^National  Museum  and  the  Bureau  of  Ethnology. 

To  this  will  be  added  a  sketch  of  the  work  of  the  United  States  Fish 

Commission,  which  is  also  under  my  charge. 

THE  SMITHSONIAN  INSTITUTION. 

INTRODUCTORY. 

The  principal  points  of  interest  to  be  considered  in  more  or  less  detail, 
apart  from  an  account  of  the  regular  routine  work,  are  the  arrival  and 
inauguration  of  the  memorial  statue  of  Professor  Henry,  the  recon- 
struction in  a  fire-proof  manner  of  the  eastern  end  of  the  Smithsonian 
building,  and  the  use,  under  the  authority  of  the  Regents,  of  the  halls 
of  the  National  Museum  by  the  National  Academy  of  Sciences  and  the 
American  Pharmaceutical  Association. 

The  general  progress  of  the  Institution  and  its  dependencies  has  been 
very  satisfactory.  The  funds  are  in  good  condition,  those  of  the  year 
being  sufilcient  to  meet  all  its  liabilities.  The  publications  of  the  In- 
stitution and  of  the  National  Museum  have  been  much  larger  than 
nsnal,  and  constitute  an  important  contribution  to  theoretical  and  prac- 
tical science.  The  labors  of  the  Bureau  of  International  Exchanges 
have  been  more  extensive  than  ever;  the  additions  to  the  library  have 
been  of  unusual  magnitude ;  while  in  no  year  of  the  history  of  the 
Institution,  with  perhaps  the  single  exception  of  the  Centennial  year, 
have  the  collections  received  by  the  National  Museum  been  more  varied 
and  important. 

THE  HENRY  STATUE. 

I  am  gratified  to  announce  the  completion  and  erection  of  the  statue 
of  Prof.  Joseph  Henry,  ordered  by  Congress  in  June,  1880. 
Mr.  Story,  the  artist,  visited  Washington  last  winter,  and  fully  ap- 
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proved  the  site  for  the  statue  which  had  been  selected  by  the  Executive 
Committee  of  the  Board  of  Begents. 

It  was  deemed  appropriate  to  have  the  ceremonies  of  unveiling  per- 
formed at  the  time  when  the  ^National  Academy  of  Sciences  held  its 
annual  meeting  in  this  city,  and  April  19  was  accordingly  chosen.  The 
day  was  propitious,  the  attendance  of  distinguished  men  of  science 
and  an  audience  of  ten  thousand  persons  very  gratifying,  and  the 
ceremonies  in  every  respect  were  successful  and  satisfactory. 

The  following  was  the  order  of  exercises: 

I.  Music — Marine  Biuid,  J.  P.  Sousa,  conductor,  ''The  Halleligah  Choras."  (Mes- 
siah.)   Handel. 
n.  Prayer — Rev.  A.  A.  Hodge,  D.  D.,  of  Princeton,  N.  J. 

III.  Address — Chief  Justice  Waite,  Chancellor  of  the  Institution. 

IV.  Unveiling  the  Statue. 

y.  Music — (Philharmonic  Society  and  full  Marine  Band,  R.  C.  Bemays,  conductor.) 

Grand  chorus,  ''The  Heavens  are  Telling.''    (Creation.)    Haydn, 
VI.  Oration— Rev.  Dr.  Noah  Porter,  President  of  Yale  College. 
VII.  Music — J.  P.  Sonsa,  conductor.    Grand  march  triumphale,  '*  Schiller."    Meyer- 
beer, 

A  full  report  by  the  Executive  Committee  in  relation  to  the  statue, 
with  the  addresses  delivered  on  the  occasion  of  its  unveiling,  accompa- 
nies the  proceedings  of  the  Board  of  Kegents. 

It  is  proper  to  remark  that  the  execution  of  the  statue  by  Mr.  Story 
has  added  to  the  high  reputation  of  that  eminent  artist,  and  gives 
satisfaction  to  the  family  of  Professor  Henry,  to  his  former  friends  and 
associates,  and  to  the  public,  and  contributes  a  notable  addition  to  the 
works  of  art  which  adorn  the  capital  of  the  nation. 

SCIENTIFIC  WRITINGS  OF  PROFESSOR  HENRY. 

The  Board  of  Kegents  having  at  its  last  meeting  instructed  the  Sec- 
retary to  collect  and  publish  the  scientific  papers  of  Professor  Henry, 
several  assistants  have  been  employed  in  collecting  the  material  for 
this  work,  and  a  large  amount  of  manuscript  has  been  prepared  to  be 
carefully  examined  and  edited  for  the  press. 

It  is  proposed  to  reprint  verbatim  all  the  contributions  made  by 
Professor  Henry  to  the  Transactions  of  the  Albany  Institute,  the  Re- 
ports of  the  Begents  of  the  University  of  New  York,  the  Edinburgh 
Journal  of  Science,  Silliman's  American  Journal  of  Science,  the  Journal 
of  the  Boyal  Institution  of  Great  Britain,  the  Transactions  of  the  Amer- 
ican Philosophical  Society,  the  Journal  of  the  Franklin  Institute,  the 
Princeton  Review,  the  Smithsonian  Reports,  the  Agricultural  Re£)orts, 
the  Proceedings  of  the  American  Association  for  the  Advancement  of 
Science,  the  Proceedings  of  the  American  Association  for  the  Advance- 
ment of  Education,  the  Proceedings  of  the  American  Academy  of  Arts 
•  and  Sciences,  Appleton's  Cyclopedia,  the  Bulletins  of  the  Philosophical 
Society  of  Washington,  the  Reports  of  the  Light-House  Board,  Johnson's 
Cyclopedia,  the  Proceedings  of  the  National  Academy  of  Sciences,  etc. 

Besides  these  published  papers,  others  in  manuscript  and  extracts 
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from  his  extensive  correspondence  will  be  collected,  the  whole  forming 
one  or  more  volomes  of  the  series  of  '^Misceilaneoos  Collections." 

The  x)rinting  will  probably  be  commenced  daring  the  present  year^ 
and  it  is  hoped  that  the  work  will  be  ready  for  distribution  at  the  next 
meeting  of  the  Board. 

THE  BOARD  OF   BEOENT8. 

The  annual  meeting  of  the  Board  was  held  on  the  17th  of  January 
last,  and  a  special  meeting  on  the  19th  of  April,  for  the  purpose  of 
attending  the  ceremonies  of  dedication  of  the  Henry  statue. 

The  resignation  of  Senator  Hoar,  of  Massachusetts,  as  a  member  of 
the  Board  of  Regents,  was  followed  by  the  appointment  of  Senator  Ed- 
munds, of  Vermont,  in  his  place.  That  gentleman,  however,  declining 
to  serve.  Senator  Justin  S.  Morrill  was  appointed  to  fill  the  vacancy. 

The  terms  of  office  of  the  members  of  the  Board  from  the  House  of 
Representatives,  Messrs.  Deering,  Cox,  and  Taylor,  having  expired 
with  the  termination  of  the  Forty-seventh  Congress,  new  appointments 
have  been  made  by  Hon.  J.  O.  Carlisle,  Speaker  of  the  House,  for  the 
term  of  the  Forty -eighth  Congress,  viz :  Hon.  O.  R.  Singleton,  of  Missis- 
sippi; Hon.  William  L.Wilson,  of  West  Virginia;  Hon.  William  Walter 
Phelps,  of  New  Jersey. 

Provision  for  Acting  Secretary  of  the  Smithsonian  Institution, — In  the 
original  law  establishing  the  Smithsonian  Institution  the  only  officer 
recognized  was  the  Secretary,  and  no  action  was  valid  excepting  as  per- 
formed directly  by  him.  In  the  event,  therefore,  of  his  death  or  disa- 
bility, the  operations  of  the  Institution  would  be  greatly  embarrassed, 
if  they  did  not  stop  altogether ;  and  it  was  for  this  reason  that,  on  the 
death  of  Professor  Henry,  in  May,  1878,  his  successor  was  appointed 
almost  immediately.  To  provide  for  this  contingency  a  bill  was  intro- 
duced by  Senator  Hamliu,  shortly  after  Professor  Henry's  death,  and 
was,  on  January  24, 1879,  enacted  into  a  law,  providing  that  '^  in  the 
case  of  the  death,  resignation,  sickness,  or  absence  of  the  Secretary  of 
the  Smithsonian  Institution,  the  Chancellor  thereof  shall  be,  and  he  is 
hereby,  authorized  to  appoint  some  person  as  Acting  Secretary,  who 
for  the  time  being  shall  be  clothed  with  all  the  powers  and  duties 
which,  by  law  are  devolved  upon  the  Secretary,  and  he  shall  hold  said 
position  until  an  election  of  Secretary  shall  be  duly  made,  or  until  the 
Secretary  shall  be  restored  to  his  health,  or,  if  absent^  shall  return  and 
enter  upon  the  duties  of  his  office." 

'So  appointment  has  been  made  under  this  provision  until  the  present 
year.  The  Chancellor  expecting  to  make  a  long  trip  in  the  West,  re- 
quiring several  months  for  its  completion,  and  involving  an  interrup- 
tion of  mail  or  telegraphic  communication  of  possibly  a  week  or  more 
at  a  time,  it  was  thought  desirable  that  a  provisional  appointment  of 
Acting  Secretary  should  be  made  in  readiness  for  any  emergency  that 
-might  arise.  I  therefore  nominated  for  the  position  Mr.  William  J. 
Bbees,  the  chief  clerk  of  the  Institution,  who,  more  than  any  one  else. 
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is  conversant  with  its  working  and  policy,  and  he  was  accordingly  so 
designated  by  the  Chancellor. 

FINANOES. 

Nothing  unusual  has  occurred  in  the  financial  affairs  of  the  Institu- 
tion. The  principal  of  the  fund  remains  the  same  as  at  the  last  annual 
report,  namely,  $703,000,  on  which  the  interest  at  6  per  cent,  is  paid  by 
the  Treasurer  of  the  United  States  on  the  1st  of  each  January  and 
July. 

The  appropriation  by  Congress  for  the  international  exchange  system 
was  increased  last  year  from  $5,000  to  $7,500,  half  of  which  was  available 
in  1883. 

The  balance  of  the  Smithsonian  income  on  the  1st  of  January,  1884, 
is  $25,914.20,  which  will  be  required  for  carrying  on  the  operations  of 
the  establishment  until  the  1st  of  July  next. 

BUILDINGS. 

Smithsonian  Building. — In  the  last  report  an  urgent  plea  was  pre- 
sented for  measures  to  secure  the  removal  of  the  old  combustible  and 
decayed  wood-work  of  the  interior  of  the  eastern  portion  of  the  Smith- 
sonian building  and  the  substitution  of  fire-proof  materials.  The  Re- 
gents having  directed  the  Secretary  to  memorialize  Congress  on  the 
subject,  the  facts  in  the  case  and  the  arguments  in  favor  of  tbe  measure 
were  presented  by  him.  The  result,  I  am  happy  to  state,  was  the 
appropriation  of  $50,000  "for  fire-proofing  the  eastern  portion  of  the 
Smithsonian  Institution." 

The  preparation  of  plans,  the  details  of  construction,  and  architect- 
ural requirements  were  placed  in  charge  of  Messrs.  Cluss  and  Schulze. 

Advertisements  of  proposals  for  tbe  work  to  bo  done  were  inserted 
in  the  newspapers,  and  the  bids  were  opened  on  the  2Cth  of  April,  1883. 
The  removal  of  tbe  contents  of  the  building  was  soon  effected,  the  ofiices 
of  clerks  and  others  were  transferred  to  the  large  hall  on  the  first  floor 
of  the  main  building,  and  accommodation  for  storage  provided  by  the 
erection  of  a  temporary  wooden  shed  on  the  south  of  the  Institution. 

The  following  contracts  were  awarded  : 


Description. 


Contractors*  names. 


Amount. 


Carpentry Thomas  Norwood 

Brick-work '  John  M.  Lloyd , 

Iron  roof  and  floor  beams  ... 

Cut  stono 

Iron  ceiling 

Water  and  sewer  pipes 

Skylights 

Turret  skylight...- 

Gas  piping  

Clock  pipes 

Iron  stairs 

Plast«rin^ 

Slate  roonng 


C.  A.  Schneider's  Sons» 

Rees  Evans 

Phoenix  Iron  Company 

E  A.  Ridgway 

A.  E.  Rendle 

O.  L.  Wolfsteiner 

E.  A.  Ridgway 

Wenzel  Pneumatic  Clock  Company 

George  White  &  Co 

James  Hughes 

C.  J.  Fanning 


$4,699  00 

10, 500  00 

8,219  00 

5, 157  00 

892  00 

828  00 

134  20 

150  00 

450  00 

156  00 

948  00 

1,532  00 

454  00 
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The  work  has  progressed  satisfactorily  and  without  interruption,  and 
the  building  will  be  ready  for  occupancy  in  a  few  weeks. 

The  appropriation  was  found  sufficient  to  secure  the  flre-prooflng  of 
the  building,  but  a  number  of  other  desirable  objects  remain  to  be 
secured,  such  as  a  heating  apparatus,  a  passenger  elevator,  a  freight 
lift ;  the  introduction  of  speaking  tubes,  electric  bells,  telephones ;  a 
concrete  floor  in  the  basement,  an  underground  communication  between 
the  Smithsonian  and  the  new  Museum  buildings,  &c.,  for  which  an 
additional  appropriation  of  $15,000  has  been  asked. 

As  the  whole  interior  of  the  eastern  end  of  the  Smithsonian  building, 
including  both  range  and  wing,  was  to  be  torn  out,  it  of  course  became 
necessary  to  provide  accommodations  elsewhere  for  the  officers  and 
employes,  and  as  already  stated  the  lower  museum  hall  of  the  center 
building  was  made  use  of  for  this  purpose.  The  table  cases  in  the 
alcoves  were  removed  elsewhere,  and  the  spaces  fitted  up  for  the  pur- 
poses in  question.  The  Regents'  room  was  re-occupied  by  the  librarian, 
and  my  own  offices  were  established  in  the  northwest  pavilion  of  the 
Museum  building. 

The  greatest  difficulty  was  experienced  in  properly  providing  for  the 
archives  and  the  books  and  packages  in  storage.  This  matter  was, 
however,  ultimately  arranged,  and  with  much  less  inconvenience  to  the 
current  work  of  the  Institution  than  might  be  reasonably  expected.  It 
is  hoped  that  by  the  1st  of  April,  1884,  a  portion,  at  least,  of  the  recon- 
structed part  of  the  building  can  be  occupied. 

The  principal  work  of  repair  in  the  main  building  has  been  the 
renewal  of  the  water-closets  on  the  lower  floors  of  the  northeastern 
tower  of  the  central  edifice,  the  old  ones  having  become  unfit  for  use. 
Connections  were  prepared  for  closets  on  the  upper  stories  of  the  recon- 
structed portion,  should  they  be  considered  necessary. 

The  west  basement  was  provided  with  wire  screens,  dividing  the  room 

into  two  apartments — one  for  the  storage  of  bird  skins,  and  the  other 

for  alcoholic  specimens  of  fishes. 

« 

National  Museum  Building. — This  building  continues  to  preserve  the 
reputation  it  has  acquired  as  representing  the  maximum  of  convenience 
and  adaptation  to  its  x)urposes  with  the  minimum  of  original  cost  and 
expense  for  repairs.  The  principal  expenditure  during  the  j^ear  for 
the  latter  object  has  been  made  in  the  tinting  of  the  walls,  mending  of 
broken  glass,  occasional  slight  repairs  to  the  plumbing,  &c. 

Some  of  the  down-spouts  carrying  off  the  water  from  the  roofs  were 
frozen  up  and  burst  during  the  cold  of  the  past  winter,  causing  leaks  in 
the  walls,  which  have  all  been  duly  repaired. 

Ever  since  the  completion  of  the  Museum  building  there  has  been 
more  or  less  trouble  in  regard  to  the  drainage,  especially  on  the  west- 
em  side,  where  the  rain  or  melting  snow  banks  up  against  the  building 
and  soaking  down  enters  the  basement  rooms,  and  produces  very  serious 
inconvenience.    Several  temporary  arrangements  were  made  to  obviate 
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this  eviU  bat  as  these  were  not  satisfactory,  Colonel  Rockwell,  the  Sa- 
perintendent  of  Pablic  Buildings  and  Grounds,  very  kindly  undertook 
the  work  hs  a  part  of  the  general  improvement  of  the  Smithsonian 
reservation,  which  is  in  his  charge.  A  trench  was  dug,  and  the  water 
carried  northward  instead  of  discharging  intx)  an  already  overtaxed 
sewer  on  the  south  side  of  the  building.  Ko  trouble  has  been  ex- 
perienced since  the  work  was  completed,  and  it  is  hoped  that  there  will 
be  none  at  any  time  in  the  future. 

Armory  Building. — This  edifice  has  been  used  during  the  i)ast  year 
mainly  for  the  purposes  of  the  United  States  Fish  Commission.  The 
lower  story  has  been  converted  into  a  fish-propagating  establishment, 
for  the  hatching  of  shad,  salmon,  and  other  food-fishes;  and  as  a  store- 
house from  which  to  distribute  carp,  black  bass,  &c.  The  second  floor 
is  devoted  to  a  series  of  offices,  laboratories,  and  rooms  for  the  mes- 
sengers connects  with  the  fish  distribution  service.  The  third  floor  is 
used  as  a  depot  for  supplies  and  materials,  and  the  fourth  story  as  a 
storage  room.  A  large  shed  has  been  built  on  the  Armory  grounds  for 
the  deposit  of  the  collections  from  the  International  Exhibition  at  Phila- 
delphia. 

The  entire  reservation  belonging  to  the  Armory  has  been  inclosed  by 
a  high  and  substantial  fence,  and  the  interior  space  concreted,  with  the 
exception  of  two  oval  spaces,  in  which  it  is  proposed  to  construct  ponds 
for  holding  carp  and  other  fish  while  awaiting  distribution  to  distant 
points  of  the  country. 

Ill  these  grounds  are  also  two  tracks  connecting  with  the  Baltimore 
and  Potomac  Railway  system,  and  capable  of  holding  four  passenger 
cars  or  six  freight  cars.  This  is  a  very  great  convenience  both  to  the 
Fish  Commission  and  to  the  Smithsonian  Institution,  as,  apart  from  the 
facility  for  distributing  fish,  it  makes  it  possible  to  load  and  unload 
cars  containing  collections  relating  to  the  National  Museum  or  to  the 
Smithsonian  Institution.  The  entire  shipment  of  articles  for  the  Lon- 
don Exhibition,  filling  some  fifteen  6ars,  was  put  on  board  directly 
from  the  Armory  yard,  the  boxes  and  packages  being  carried  over  by 
the  wagon  of  the  Institution  and  loaded  directly  in  place,  thus  greatly 
facilitating  the  work. 

In  a  similar  manner  the  cars  containing  the  return  exhibits  were 
brought  into  the  yard  and  the  contents  transferred  either  to  the  storage 
shed  adjacent  or  brought  over  to  the  National  Museum. 

Natural  History  Workshop, — This  building  continues  to  be  used  as  a 
workshop  for  the  modeling  of  plaster  and  papier  machS  casts  of  speci- 
mens and  for  the  photographic  service  of  the  Greological  Survey. 

The  work  of  taxidermy  has  been  removed  in  part  to  a  temporary 
wooden  structure  on  the  grounds  east  of  the  Museum.  The  necessity 
for  providing  suitable  work  rooms  for  the  taxidermists  has  become  very 
great,  and  in  connection  with  this,  provision  for  the  storage  of  alcoholic 
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collections  and  for  the  packing  and  unpacking  of  boxes  of  specimens  is 
urgently  required.  I  have  therefore  submitted  an  estimate  to  Congress 
for  an  appropriation  of  $10,000  ^^for  the  erection  of  a  fire-proof  brick 
storage  building  east  of  the  National  Museum,  for  receiving,  unpacking, 
assorting,  and  storing  the  natural  history  collections  of  the  Oovemment, 
to  replace  the  wooden  structures  now  used  for  the  purpose.'' 

Necessity  far  an  additional  Museum  Building. — No  better  illustration 
can  be  had  of  the  increase  in  the  collections  of  the  National  Museum 
than  the  fact  that  an  additional  building  is  urgently  required  for  their 
proper  accommodation,  as  explained  in  the  last  report  (1882). 

In  1875  the  collections  then  in  charge  of  the  Smithsonian  Institution 
were  comfortably  accommodated  within  the  limits  of  the  Smithsonian 
building,  in  rooms  having  an  aggregate  area  of  30,000  square  feet. 
They  consisted  principally  of  specimens  of  natural  history  and  eth- 
nology ;  confined  almost  entirely  to  North  America,  with  the  exception 
of  objects  of  Polynesian  manufacture,  forming  part  of  the  Wilkes  col- 
lection. 

In  1875  an  appropriation  was  made  by  Congress  to  enable  the  Smith- 
sonian Institution  and  the  Fish  Commission  to  prepare  an  exhibit  of 
objects  illustrating  the  resources  of  the  United  States,  as  derived  from 
the  animal  and  mineral  kingdoms,  and,  with  the  assistance  of  a  special 
appropriation  to  the  Indian  Bureau,  of  a  collection  of  North  American 
anthropology.  A  large  sum  of  money  was  expended  in  the  preparation 
of  this  exhibit,  which  was  forwarded  to  Philadelphia  in  1876,  and  con- 
stituted a  part  of  the  Oovernment  display  which  attracted  much  atten- 
tion. 

At  the  close  of  the  Philadelphia  Exhibition  very  lar^  donations 
were  made  to  the  United  States  by  foreign  countries,  including  both  the 
official  commissioners  and  individual  exhibitors.  Many  objects  of  much 
interest  were  contributed  on  the  same  occasion  from  American  displays. 
These  collections,  filling  some  fifty  freight  cars,  were  brought  to  Wash- 
ington, and  were  stored  for  a  time  in  the  Armory  building,  assigned  by 
Congress  for  their  reception. 

After  several  fruitless  efforts  an  appropriation  of  $250,000  was  ob- 
tained for  the  purpose  of  putting  up  an  inexi>ensive  edifice  for  the 
storage  of  these  articles,  and  their  transfer  was  begun  in  the  autumn 
of  1881,  but  little  more  than  two  years  ago. 

Since  then  large  numbers  of  collections  of  very  great  importance  have 
come  to  hand,  chief  among  them  being  the  gatherings  of  the  United 
States  Geological  Survey,  and  of  the  Ethnological  Bureau,  made  on  a 
scale  of  unexampled  magnitude,  and  well  befitting  the  operations  of  a 
nation  like  the  United  States.  The  many  scientific  explorations,  made 
either  separately  by  the  Smithsonian  Institution,  or  conjointly  with  the 
United  States  Signal  Service  or  other  Bureaus  or  bodies,  the  work  of 
the  Fish  Commission,  and  the  enormous  aggregate  of  many  smaller  col- 
lections,  ha^e  tended  largely  to  increase  the  material  to  be  provided  for. 
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In  addition  to  this,  the  exhibition  by  the  United  States,  at  London, 
of  illustrations  of  its  fisheries,  (the  freight  bnik  of  which  amoonted  to 
not  less  than  24,000  cnbic  feet,  and  consisting,  in  very  large  part,  of 
new  objects  and  articles,  obtained  at  the  expense  of  the  appropriations 
of  Congress  for  that  purpose,)  must  also  be  provided  for ;  as  also  the 
very  valuable  and  extensive  collections  in  mineralogy,  geology,  and 
metallurgy  made  by  the  American  Institute  of  Mining  Engineers,  and 
presented  to  the  United  States,  but  stored  in  Philadelphia,  awaiting 
an  appropriation  for  its  transfer. 

It  may  be  stated  in  brief,  therefore,  that,  at  the  present  time,  the  vast 
building,  finished  scarcely  more  than  two  years  ago,  is  now  filled  to 
overflowing;  while  there  is  additional  material  enough  on  hand  belong- 
ing to  the  Government  to  occupy  fully  half  of  a  second  building  of  the 
same  size,  and  with  a  probability  that  the  entire  space  will  be  required 
before  the  construction  can  be  accomplished,  even  supposing  that  it  is 
begun  at  the  earliest  possible  time. 

The  Smithsonian  Institution  has  always  acted  in  hearty  co-operation 
with  the  aflftliated  scientific  branches  of  the  Government  even  where 
no  official  relationship  existed,  this  being  notably  the  case  in  regard  to 
the  United  States  Geological  Survey.  This  important  Bureau,  in  the 
rapid  increase  of  its  work,  has  been  greatly  hampered  by  want  of  the 
necessary  accommodations ;  and  it  was  with  much  gratification  that  the 
Institution  proffered  a  share  of  the  new  building  to  the  Director,  Major 
Powell,  for  the  accommodation  of  his  collections,  and  for  the  office  and 
laboratory  work.  It  was,  however,  unable  to  do  as  much  as  was  desir- 
able, owing  to  the  inadequacy  of  quarters  for  the  purpose. 

Should  ai^ppropriation  be  made  for  the  new  building,  for  which  the 
Board  authorized  application  to  Congress,  it  is  intended  to  share  it  with 
the  Geological  Survey  so  that  it  may  have  all  the  facilities  required  for 
its  important  work. 

It  will  be  remembered  that  Congress  in  the  act  of  1840  set  aside  for 
the  use  of  the  Smithsonian  Institution  20  acres  in  the  southwest  comer 
of  the  square  bounded  by  Seventh  and  Twelfth  streets,  and  north  and 
south  B  streets,  the  center  of  the  Smithsonian  building  being  exactly 
in  the  middle  of  the  square.  It  was  in  the  southeast  quarter  of  this 
reservation  that  the  new  Museum  building  was  erected,  forming  a  very 
unsymmetrical  annex  to  the  original  Smithsonian  building.  It  is  now 
proposed  to  take  the  southwest  corner  of  the  reservation  for  the  new 
edifice,  which,  when  completed,  will  be  essentially  of  the  general  char- 
acter of  the  present  Museum  building,  and  will  restore  the  proper  archi- 
tectural  balance. 

Congress  has  now  been  asked  to  make  an  appropriation  for  one 
wing  of  this  new  building  to  be  specially  fitted  for  the  use  of  the  offi- 
cers and  laboratories  of  the  National  Museum  and  of  the  Geological 
Survey;  and,  if  the  amount  can  be  obtained  at  the  present  session, 
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occapatioii  of  the  building  can  be  assured  within  eighteen  months  from 
the  commencement  of  operations.  The  vacating  of  the  rooms  now  oc- 
cupied by  the  Oeological  Survey  will  also  furnish  much-needed  accom- 
modation to  the  Museum;  possibly  enough  until  the  remainder  of  the 
building  can  be  provided  for.  The  proposed  wing,  however,  will  be 
complete  in  itself,  architecturally,  and  will  not  involve  any  addition 
for  its  proper  harmoAous  effect. 

MEETINGS  OF  SCIENTIFIC  BODIES. 

On  the  17th  of  April  the  annual  meeting  of  the  National  Academy 
of  Sciences  was  held  in  the  hall  of  the  National  Museum,  and,  in  accord- 
ance with  the  authority  granted  by  the  Executive  Committee,  the  same 
room  was  also  used  by  the  American  Pharmaceutical  Association.  The 
meeting  of  this  body,  which  lasted  several  days,  was  attended  by  a 
large  number  of  delegates,  who  found  in  the  building  all  the  accommo- 
dations necessary  for  their  purpose.  A  large  floor  space  was  vacated 
temporarily  and  filled  by  the  extensive  collections  brought  for  exhibition 
on  the  occasion,  and  in  many  instances  the  Institution  was  able  to  sup- 
ply empty  cases,  constituting  a  great  convenience  to  the  exhibitors. 

The  collections  of  materia  medica  belonging  to  the  Museum  were 
greatly  appreciated,  and  it  was  resolved  that  the  collections  of  the 
National  Museum  should  be  considered  as  under  the  special  patronage 
of  the  association,  and  that  all  new  preparations  devised  by  members 
of  the  association  should  be  deposited  therein. 

Similar  action  was  taken  by  the  Association  of  Wholesale  Druggists, 
which  met  In  New  York  later  in  the  year;  so  that  the  collections  of  the 
Museum  are  likely  to  receive  great  benefit. 

The  ^^  Saturday  lectures,'^  under  the  auspices  of  the  Anthropological 
and  Biological  Societies  of  Washington,  were  continued  during  the  win- 
ter of  1882-'83.    The  following  is  a  list  of  the  lectures  delivered : 

On  rivers.    Capt.  Clarence  E.  Button,  U.  S.  A.    January  13. 

The  races  of  men.    Prof.  Otis  T.  Mason.    January  20. 

Mountains  and  mountaineers  of  the  Caucasus.  Mr.  Qeorge  Kennan. 
January  27. 

Mesmerism  in  animals  (with  experiments).  Dr.  D.  Webster  Prentiss. 
February  3. 

Mythical  animals.    Prof.  Theodore  Gill.    February  10. 

Germs  and  epidemics.    Dr.  John  S.  Billings,  XJ.  S.  A.    February  17, 

The  plant  life  of  the  globe,  past  and  present.  Prof.  Lester  F.  Ward. 
February  24. 

Pearls  and  pearl  fisheries.    Mr.  William  H.  Dall.    March  3. 

Indian  mythology.    Maj.  J.  W.  Powell.    March  10. 

Adaptation  and  interdependence  between  plants  and  insects.  Prof. 
O.  V.  Riley.    March  17. 

The  teachings  of  paleontology.    Prof.  C.  A.  White.    March  24. 
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Haman  proportion  in  art  and  anthropometry.  Dr.  Robert  Fletcher, 
U.  S.  A.    March  31. 

Dr.  D.  W.  Prentiss,  of  Washington,  delivered,  by  invitation,  a  conrse 
of  lectures  in  connection  with  the  department  of  Materia  Medica  of  the 
National  Museum.  The  lectures  were  illustrated  by  specimens  and 
other  material  from  the  collections  selected  for  tha^purpose  by  Dr.  Flint, 
curator  of  the  department  of  Materia  Medica.  The  following  was  the 
programme: 

Lecture  I. — Introductory :  Eemarks  upon  the  general  plan  of  the 
Natiotial  Museum.  Description  of  the  Materia  Medica  department ;  its 
high  value  for  the  purpose  of  study.    Classification  and  arrangement. 

Lecture  II.— On  the  classification  of  medicinal  forms :  Illustrated  by 
specimens.    Exhibition  of  microscopical  sections. 

Lecture  III. — Opium :  Its  value  as  a  medicine.  Cultivation  and 
statistics  of  consumption.  In  legitimate  medicine.  In  patent  medi- 
cines.   In  opium  habit.    Exhibition  of  specimens. 

Lecture  IV. — Cinchona :  Natural  history  and  sources.  Native  for- 
ests. Cultivation.  Artificial  quinine.  Alkaloids.  Exhibition  of 
specimens. 

Lecture  V. — Vegetable  cathartics:  Bhubarb,  aloes,  senna,  manna, 
colocynth,  elaterium.    Exhibition  of  specimens. 

Lecture  VI. —  Vegetable  cathartics :  Jalap,  scammony,  gamboge,  cro- 
ton  oil,  podophyllum.    Exhibition  of  specimens. 

Lecture  VII. —  Vegetable  astringents:  Tannic  acid,  gallic  acid,  nut- 
galls,  catechu,  kino,  krameria,  logwood.    Exhibition  of  specimens. 

Lecture  Vm. — Animal  products  used  in  medicine:  Cantharis  (Span- 
ish fly),  coccus  cacti  (cochineal),  castoreum  (castor),  moschus  (musk), 
fel  tauri  (ox  bile),  ichthyocolla  (isinglass).    Exhibition  of  specimens. 

On  the  completion  of  the  lectures  by  Dr.  Prentiss,  a  number  of  per- 
sons who  profited  by  the  occasion  addressed  a  formal  letter  of  thanks 
to  the  Institution. 

The  annual  address  of  Major  Powell,  the  retiring  president  of  the 
Philosophic  Society  of  Washington,  to  which  the  members  of  the  An- 
thropological and  Biological  Societies  were  invited,  was  held  in  the  lect- 
ure-room of  the  Museum  on  the  8th  day  of  December.  On  this  oc- 
casion the  room  was  lighted  by  the  Brush-Swan  storage-battery  system, 
supplied  by  the  dynamo  machine  lent  to  the  Institution  indefinitely  by 
the  Brush  Company,  of  Cleveland.  Several  exhibitions  of  this  light 
had  previously  been  made  in  the  lecture-room  under  the  direction  of 
Mr.  A.  A.  Hayes,  and  the  plant  was  left  in  the  room  for  any  subsequent 
demand  that  might  be  made  upon  it. 

The  Biological  Society  has  held  regular  fortnightly  meetings  in  the 
Museum  lecture-room. 

On  the  26th  and  27th  of  February  an  exhibition  was  held  of  the  col- 
lections about  to  be  sent  to  the  Fisheries  Exhibition  in  Lfondon,  which 
attracted  large  crowds  of  interested  spectators. 
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ROUTINE  WORK  OP  THE  INSTITUTION. 

Administration, — No  change  of  importance  has  taken  place  in  the 
personnel  of  the  Institution  daring  the  year,  and  all  of  the  several  di- 
visions have  discharged  their  functions  satisfactorily.  The  usual  in- 
crease in  the  magnitude  of  the  work  has,  however,  been  strongly 
marked,  and  this,  in  connection  with  the  inconvenient  accommoda- 
tions referred  to  above,  has  naturally  taxed  the  abilities  of  all  con- 
cerned to  the  utmost. 

Correspondence. — The  work  in  this  department — steadily  increasing — 
is  not  marked  by  any  special  departures  from  its  accustomed  range. 
The  number  of  visionary  projects  and  of  novel  or  ancient  scientific 
speculations  presented  and  urged  for  x>ublication  has  rendered  neces- 
sary the  following  circalar,  to  accompany  the  letter  of  reply : 

''This  Institution  being  in  frequent  receipt  of  communications  an- 
nouncing discoveries  or  theories  supposed  by  the  writers  to  be  both 
new  and  important,  it  should  be  stated  that  owing  to  the  number  of 
such  papers  the  usual  course  is  to  refer  them  to  one  or  more  specialists 
in  the  particular  subjeet  discussed,  and  to  communicate  briefly  by  let- 
ter to  the  authors  the  results  of  such  examination.  This  may  some- 
times involve  a  delay  of  several  weeks  before  the  expected  answer  is 
returned. 

'^  In  order  to  correct  a  very  common  misapprehension,  it  is  proper  to 
state  that  the  Institution  has  not  offered  any  standing  prizes  for  the 
solution  of  difficult  problems  or  for  the  discovery  of  new  scientific 
principles.  The  proper  course  for  those  who  wish  to  obtain  pecuniary 
advantage  from  their  supposed  contributions  to  knowledge  is  to  make 
some  practical  application  thereof,  for  which  they  may  secure  a  patent 
from  the  United  States  Patent  Office.  It  may  also  be  remarked  that  a 
rule  adopted  by  the  Board  of  Regents  forbids  the  Secretary  or  his  as- 
sistants giving,  for  personal  benefit,  an  official  opinion  as  to  the  merits 
or  demerits  of  inventions  or  other  projects." 

EXPLORATIONS. 

A  very  important  part  of  the  work  of  the  Smithsonian  Institution, 
representing  no  inconsiderable  portion  of  its  expenditures,  consists  in  the 
prosecution  of  explorations  having  for  their  principal  object  the  gather- 
ing of  material  illustrating  the  natural  history  and  the  physics  of  the 
regions  involved. 

The  hearty  co-operation  of  the  Signal  Office  and  of  other  branches 
of  the  (Government,  and  the  associated  work  of  the  Ethnological  Bureau, 
during  the  year  have  greatly  increased  the  amount  of  research  in  this 
direction,  and  it  may  safely  be  claimed  that  in  no  year  in  the  history  of 
the  Institution  has  more  been  accomplished.  The  actual  expenditures 
on  the  part  of  the  Institution  have  amounted  to  $2,733.35,  no  incon- 
siderable portion  of  the  entire  income,  the  largest  amount  expended  in 
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any  one  direction  being  about  $600,  and  from  that  down  to  very  smaU 
amounts.  The  results,  however,  are,  in  most  cases,  of  a  magnitude  far 
out  of  proportion  to  the  cost. 

A  special  report  will  be  made  by  Mr.  Groode,  Assistant  Director  of  the 
Museum,  upon  the  collections  as  such ;  my  duty  here  being  to  present 
the  historical  part  of  the  subject,  and  to  give  the  history  and  places  of 
operation  of  the  more  important  expeditions.  In  doing  this,  as  hereto- 
fore, I  take  up  the  subject  by  regions,  commencing  with  the  circumpolar 
area  of  North  America. 

Labrador  and  Newfoundland, — In  the  report  for  1882  reference  was 
made  to  the  establishment  at  Fort  Ghimo,  in  Ungava  Bay,  Northern 
Labrador,  of  an  observing  station  by  the  United  States  Signal  Office, 
and  of  the  detail  of  Mr.  Lucien  M.  Turner,  for  many  years  in  the  service 
of  that  Bureau.  As  on  previous  occasions,  Mr.  Turner  was  furnished 
by  the  Institution  with  all  the  materials  necessary  to  make  collections 
and  observations  in  natural  history ;  this,  of  course,  in  addition  to  what 
was  done  for  him  by  the  Signal*  Office  in  connection  with  the  more  im- 
portant object  of  his  mission,  namely,  the  observation  of  meteorological 
and  physical  phenomena. 

As  in  many  cases  heretofore,  the  Hudson's  Bay  Company  extended 
a  hearty  co-operation,  in  the  first  place,  by  authorizing  the  nending  of 
Mr.  Turner  to  one  of  its  posts,  and  then  by  taking  him  to  destination 
on  its  vessel  and  caring  for  him  on  his  arrival.  Embarking  at  Montreal 
on  a  schooner,  Mr.  Turner  was  transferred  at  Bigolet  to  the  steamer, 
and  reached  his  place  of  destination  in  due  season.  Some  collections 
made  by  him  on  the  way  were  received  in  Washington  in  the  latter 
part  of  that  year.  Since  then,  advices  from  Mr.  Turner  to  date  of  Sep- 
tember 8,  1883,  show  that  he  has  been  very  successful  in  his  work,  has 
made  continued  and  uninterrupted  observations  in  climatology,  and 
has  also  collected  very  largely  of  objects  of  natural  history  and  ethnol- 
ogy. These  were  sent  home  by  him  by  the  Hudson's  Bay  Company's 
vessels  to  London,  where  they  were  transshipped  in  bond  and  for. 
warded  to  New  York,  coming  from  London  by  the  Monarch  Line  of 
steamers  without  any  charges,  in  accordance  with  the  courtesy  of  that 
company  mentioned  in  another  part  of  this  report. 

Twenty-seven  boxes  and  casks  have  been  received  from  Mr.  Turner, 
containing  rich  treasure  of  birds  and  eggs,  mammals,  and  marine  ani- 
mals, and  many  interesting  specimens  of  ethnology. 

Mr.  Turner  will  probably  return  from  his  post  of  duty  in  the  summer 
of  1884,  which  will  give  him  an  additional  season  of  research. 

This  portion  of  Northern  Labrador  has  for  many  years  been  a  region 
of  great  interest  to  the  naturalist  and  ethnologist ;  and  Mr.  Turner's 
experience  as  a  collector  and  observer  will  undoubtedly  enable  us  to 
solve,  for  the  most  part,  the  principal  problems  in  regard  to  it. 

Mr.  Turner  has  also  made  arrangements  to  obtain  specimens  from 
Eastern  Labrador,  especially  at  Bigolet,  Nain,  Ovac^  &c. 
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In  connection  with  the  researches  of  Mr.  Turner  in  Northern  Labra- 
dor, it  may  be  stated  that  the  Institution,  in  return  for  the  many  favors 
rendered  by  the  Hudson's  Bay  Company  in  that  connection,  ofiered  to 
present  to  it  a  series  of  his  collections,  to  be  sent  to  such  point  as  it 
might  designate.  Professor  Dawson,  of  McOill  College,  of  Montreal, 
asked  the  company  to  indicate  the  Redpath  Museum,  of  which  he  was 
the  director,  as  the  repository  in  question.  This  was  assented  to,  and 
the  Institution  has  promised  that  the  collection  shall  be  forwarded  as 
soon  as  the  expedition  is  completed  and  the  materials  can  be  suitably 
overhauled. 

Dr.  C.  Hart  Merriam,  of  Locust  Grove,  N.  Y.,  one  of  the  most  ac- 
complished of  the  young  school  of  American  naturalists,  has  been 
very  much  interested  in  questions  of  the  specific  relationships  and  the 
natural  history  of  the  American  seals,  and,  for  the  purpose  of  studying 
this  group  of  animals,  left  his  home  February  21,  1883,  and  proceeded 
by  rail  to  Halifax,  whence,  sailing  per  steamship  Newfoundland^  he 
reached  Saint  John's,  ^Newfoundland,  on  the  night  of  March  2,  after 
passing  through  nearly  500  miles  of  "  pan-ice."  Through  the  courtesy 
of  J.  &^W.  Stewart,  and  the  kindness  of  their  manager,  John  Syme, 
esq.,  he  was  accorded  the  rare  privilege  of  visiting  the  seal  fishery  as  a 
guest  upon  their  fine  steamship  ProteuSy  Capt.  Richard  Pike,  master. 
At  G  o^clock  on  the  morning  of  the  10th  of  March  the  Proteus  left,  and 
encountered  a  belt  of  heavy  drift-ice  near  the  island  of  Baccalieu, 
remaining  beset  in  the  proper  field-ice  at  11  p.  m.  the  same  day.  From 
that  time  until  the  return  no  open  water  was  seen  excepting  in  narrow 
leads  and  ice-holes,  her  progress  being  exceedingly  slow,  and  she  was 
often  nipped,  and  several  times  jammed  in  the  heavy  ice. 

Seals  were  first  met  with  in  numbers  on  the  18th,  in  latitude  52°  42' 
N.  They  were  the  large  hooded  or  bladder-nose  seal  (Cystophora  oris- 
tata)y  and  no  less  than  a  thousand  were  killed  and  hauled  aboard  that 
day.  When  not  beset,  the  steamer  was  among  the  "  hoods  "  the  greater 
part  of  the  time  till  the  29th,  when  the  cargo  was  completed,  every 
available  space  having  been  filled  with  skins  and  fat.  lietuming  in  a 
storm,  during  which  the  vessel,  thUvS  heavily  laden,  narrowly  escaped 
being  swamped,  the  party  re-entered  the  harbor  of  Saint  John's  on  the 
1st  of  April.  This  trip  was  one  of  the  quickest  and  most  successful  on 
record,  the  skins  and  fat  of  42  harp  seals  and  14,623  hooded  seals, 
weighing  gross  686J  tons,  being  deposited  in  the  company's  factory. 

The  results  of  this  expedition,  from  a  scientific  point  of  view,  were 
particularly  gratifying,  the  specimens  obtained  being  of  extreme  rarity 
both  in  the  museums  of  this  country  and  in  those  of  Europe.  They 
consisted  of  the  skins  and  skulls  of  7  harp  seals  [Plioca  grcenlandica)^ 
and  112  hooded  seals  (chiefly  skulls)  of  both  sexes  and  all  ages.  In 
addition  to  these.  Dr.  Merriam  had  the  good  fortune  to  procure  a  full 
^rownfcBtus  of  the  square  flipper  seal  {Erignathus  barbattis),  which  is 
8api)08ed  to  be  unique. 
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Whatever  of  valae  may  attach  to  these  specimens  is  insignificant  by 
comparison  with  the  importance  of  the  very  extended  notes  Dr.  Merriam 
was  enabled  to  make  concerning  the  breeding  habits  of  the  hooded 
seal,  and  npon  the  stmctare  and  nature  of  their  peculiar  inflatible  pro- 
boscis or  <*  hood,"  which  is  wrongly  figored  and  described  in  all  the 
published  accounts. 

Greenland. — Previous  reports  make  mention  of  the  expectation  of  in- 
teresting collections  in  natural  history  and  ethnology  on  the  part  of 
Lieutenant  Greely  and  his  Signal  Service  expedition  to  Lady  Frank- 
lin Bay,  as  tbey  took  with  them  a  very  complete  outfit  of  apparatus 
and  supplies  for  natural  history  work.  In  the  failure  of  the  relief  par- 
ties of  1882  and  1883  to  reach  them,  we  are,  of  course,  unable  to  form 
any  idea  of  what  they  have  accomplished.  It  is  to  be  hoped,  however, 
that  the  measures  about  to  be  taken  for  their  assistance  will  be  suc- 
cessful, and^that  they  will  be  found  in  the  enjoyment  of  good  health 
and  with  ample  results  of  their  explorations. 

It  is  generally  known,  of  course,  t^hat  the  steamer  Proteus  was  char- 
tered by  the  United  States  Signal  OflSce  to  carry  Lieutenant  Garling- 
ton  and  his  party  to  the  north  for  the  purpose  of  establishing  con- 
nection with  Lieutenant  Greely  and  his  companions,  and  of  bringing 
them  back  to  the  United  States.  The  Navy  Department,  at  the  re- 
quest of  the  Secretary  of  War,  furnished  the  steamer  Yantic^  under 
Commander  Wilde,  as  convoy  and  aid.  Two  naval  ensigns,  Messrs. 
H.  G.  Dresel  and  A.  Ackerman,  who  had  been  assigned  to  duty  at  the 
National  Museum,  volunteered  their  services*  to  accompany  the  Tantio^ 
and  were  ordered  to  her  by  the  Navy  Department  as  natural  history 
assistants.  They  were  placed  somewhat  under  a  disadvantage  by  the 
necessities  of  the  service,  but  succeeded  in  making  some  very  interest- 
ing and  acceptable  collections ;  Mr.  Dresel  devoting  himself  more  par- 
ticularly to  natural  histor^^,  and  Mr.  Ackerman  to  mineralogy  and  geol- 
ogy. A  number  of  well-filled  boxes  were  brought  back,  and  their  con- 
tents have  been  duly  sorted  and  distributed  in  the  collections. 

Both  these  gentlemen  were  ordered  again  to  the  National  Museum, 
where  Mr.  Dresel  is  still  engaged.  Mr.  Ackerman,  however,  volun- 
teered for  duty  with  the  Albatross  in  her  proposed  expedition  to  the 
Caribbean  Sea,  and  is  now  on  board  that  vessel. 

Arctic  Coast, — The  most  important  exploration  that  has  ever  been 
prosecuted  directly  on  the  Arctic  coast  of  the  United  States  is  that  of 
the  Point  Barrow  party,  under  Lieutenant  Ray,  sent  up  in  1881  by  the 
Chief  Signal  Officer  for  the  purpose  of  taking  part  in  the  international 
system  of  certain  polar  meteorological  stations.  Lieutenant  Bay  was 
accompanied  by  Messrs.  J.  E.  Murdock  and  Middleton  Smith,  as  civil* 
ian  assistants  in  meteorology  and  magnetism,  and  also  as  collectors  and 
observers  in  natural  history. 

The  expedition  was  organized  in  San  Francisco,  the  last  member  of 
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the  original  party  of  ten  reporting  for  duty  on  July  5,  1881,  and  it 
'  sailed  from  that  city  on  the  18th  of  the  same  month,  in  the  schooner 
Oolden  Fleece. 

On  September  8  the  vessel  Arrived  at  Gape  Smyth,  10  miles  from 
Point  Barrow,  to  the  soathwest,  and  it  was  decided  to  establish  the 
station  here,  as  the  g^und  at  Point  Barrow  itself  was  unsuitable  for 
this  purpose.  The  supplies  of  the  party  were  accordingly  landed  with 
all  possible  speed,  on  account  of  the  lateness  of  the  season,  and  on  Sep- 
tember 16  the  schooner  returned. 

The  house  was  finished  and  occupied  October  3,  and  the  regular 
work  of  the  station  commenced  October  17.  The  station  received  its 
official  name,  '^  Ooglaamie,''  from  an  Eskimo  village  of  the  same  name, 
about  half  a  mile  distant.  The  expedition  succeeded  in  obtaining  a 
continuous  series  of  hourly  meteorological  observations  from  October 
17,  1881,  to  August  27,  1883,  when  the  party  was  recalled  and  the  sta- 
tion abandoned.  Hourly  magnetic  observations  began  on  December  1, 
1881,  and  continued  till  the  station  was  closed.  The  1st  and  15th  of 
each  month  were  observed  as  magnetic-term  days,  the  observations 
being  made  every  five  minutes  on  these  days.  Numerous  observations 
were  also  obtained  of  auroras,  tides,  temperature  of  the  sea  and  earth, 
&c. 

The  zoological  work  was  carried  on  assiduously  when  the  season  per- 
mitted, and  resulted  in  the  securing  of  497  bird-skins,  comprising  about 
50  species,  and  177  sets  of  eggs,  mostly  of  wading  birds ;  a  small  col- 
lection of  skins,  skulls,  and  skeletons  of  mammals ;  11  or  12  species  of 
fishes,  not  yet  identified ;  a  very  few  insects ;  and  some  marine  and 
firesh- water  invertebrates.  The  plants  of  the  region  were  carefully  col- 
lected. 

A  considerable  number  of  Eskimo  vocabularies  were  obtained,  to- 
gether with  a  large  collection  of  implements,  clothing,  &c. 

The  commanding  officer  made  two  expeditions  into  the  interior, 
which  resulted  in  the  discovery  and  partial  exploration  of  a  large  river 
flowing  into  the  Arctic  Ocean. 

The  Arctic  whaling  fleet  visited  the  station,  bringing  mail,  in  the  sum- 
mers of  1882  and  1883 ;  and  in  1882  a  relief  expedition  in  the  schooner 
Leo  brought  supplies  and  reenforcemeuts. 

The  steam-whaler  North  Star,  of  New  Bedford,  wYis  crushed  in  the 
ice  near  the  station,  July  8,  1882,  and  her  crew  were  received  at  the 
station  and  cared  for  till  they  could  be  placed  on  board  the  other 
vessels. 

The  station  was  closed  and  abandoned  August  27,  1886,  and  the  ex- 
pedition proceeded  on  the  schooner  Leo  to  San  Francisco,  where  it  was 
disbanded  October  15,  1883. 

Due  report  will  be  made  by  Lieutenant  Bay  to  the  Ghief  Signal  Offi- 
cer of  the  meteorological  and  physical  researches  of  the  party.  The 
collections  in  natural  history  and  ethnology  just  referred  to  are  of  the 
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very  greatest  interest  and  value,  inclading  large  numbers  of  birds,  some 
plants,  but  principally  rich  in  ethnological  matter. 

The  National  Museum  has  heretofore  been  much  favored  by  ample 
Ulustrations  of  the  life  of  the  Eskimo  of  Greenland,  of  the  Mackenzie 
Kiver  region,  and  of  Northwestern  River  from  Kotzbue  Sound  around 
to  Cook's  Inlet.  The  acquisition  of  very  large  collections  from  Northern 
Labrador,  made  by  Mr.  Turner,  and  from  Point  Barrow  and  its  vicinity, 
by  Lieutenant  Bay  and  his  party,  nearly  completes  the  series,  and 
enables  the  Institution  to  claim  for  the  National  Museum  the  possession 
of  by  far  the  finest  series  in  existence  of  illustrations  of  Eskimo  life. 

tA.mong  the  choice  ornithological  treasures  of  the  Point  Barrow  Ex- 
pedition are  over  50  skins  of  Boss's  gull,  a  bird  of  which  only  a  few 
specimens  are  elsewhere  known. 

Alaska. — Quite  a  number  of  interesting  collections  have  been  received 
from  the  different  stations  in  Alaska,  although  not  in  such  quantity  as  it 
has  been  sometimes  our  pleasing  duty  to  record.  From  Saint  Michael's 
nothing  has  come  in  1883 ;  the  exhaustive  work,  however,  at  that  point, 
first  of  Messrs.  Kennicott,  Dall,  and  Pease,  of  the  Western  Union  Over- 
land Telegraph  Expedition  of  1865,  and  then  of  Mr.  Turner  and  Mr. 
Nelson,  has  left  practically  very  little  to  be  accomplished.  It  is  ex- 
pected, however,  that  something  will  soon  come  to  hand  from  the  Signal 
Ser\ice  observers  at  that  station. 

It  is  with  deep  regret  that  I  here  record  the  death,  by  drowning, 
April  19  last,  of  Charles  L.  McKay,  in  charge  of  the  United  States 
Signal  Service  station  at  Nushagak,  Fort  Alexander,  Alaska,  and  whose 
important  collection  has  been  the  subject  of  notice  in  several  of  the 
previous  reports. 

He  started  on  a  tour  of  exploration  to  Cape  Constantine  on  the  break- 
ing np  of  the  ice  in  the  river,  and,  returning,  his  boat  was  capsized  and 
he  was  drowned.  The  body  had  not  been  recovered  at  the  latest  ad- 
vices. 

Mr.  McKay  had  been  in  the  service  of  the  Signal  OflSce  about  two 
years,  having  been  nominated  by  the  Smithsonian  Institution,  through 
the  courtesy  of  General  Hazen.  He  was  not  only  an  efficient  meteorol- 
ogist, but  also  an  accomplished  naturalist,  trained  under  the  direction 
of  Professor  Jordan. 

All  the  collections  made  by  Mr.  McKay  at  the  time  of  his  death  have 
been  received,  through  the  courtesy  of  the  Alaska  Commercial  Com- 
pany, and  properly  disposed  of.  They  include  some  very  rare  forms 
of  animal  life,  as  also  numerous  ethnological  specimens  of  much  interest, 
showing  that  the  people  in  the  vicinity  of  Nushagak  are  essentially 
Eskimo,  but  somewhat  aberrant  in  their  habits  from  those  in  the  more 
northern  localities. 

Mr.  W.  J.  Fisher,  stationed  at  Kodiak,  in  the  service  of  the  United 
States  Coast  Survey,  has  also  continued  his  very  valuable  co-operation  by 
sending  many  interesting  specimens  of  natural  history  and  ethnology. 
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Atoong  his  more  recent  trau8ini88iouH  ure  iucludcd  a  new  sy^cieH  of 
petrel^  which  han  been  named  in  hin  honor.  Mr.  Fisher  is  contemplat- 
ing an  extended  exploration  of  the  interior  of  Alaska  at  soiqc  futare 
day,  and  will  doubtless  make  his  mark,  owing  to  his  thorough  prepara- 
tion for  the  work. 

A  few  collections  of  a  miscellaneous  character  have  been  received 
from  Sitka,  although  none  of  any  particular  importance. 

Lieut.  Commander  H.  E.  Nicholls,  in  command  of  the  United  States 
Coast  Survey  steamer  Hassler^  in  the  course  of  his  labors  in  Alaskan 
waters,  during  the  year  1883,  has  utilized  his  opportunities,  as  hereto- 
fore, in  the  interest  of  the  National  Museum,  by  collecting  a  large  num- 
ber of  objects  of  interest  and  transmitting  them  to  Washington. 

Among  the  localities  in  the  North  Pacific  Ocean  least  known  to  nat- 
uralists are  the  Commander  Islands  (Bering  and  Copper),  situated 
about  70  miles  ott'  the  coast  of  Kamtschatka,  and  forming  a  connecting 
link  between  that  mainland  and  the  Aleutian  Archipelago. 

The  chief  interest  of  this  group  of  islands  lies  in  the  fact  that  it  was 
the  home  of  the  great  northern  sea-cow  {Rhytitia  gigas)j  a  marine 
mammal  related  to  the  manatee,  and  of  enormous  size,  reaching  a  length 
of  30  feet  and  a  weight  of  several  thousand  pounds. 

This  animal  was  only  known  by  civilized  man  for  a  small  number  of 
years  before  Its  complete  extermination,  and  more  than  one  hundred 
years  must  have  elapsed  since  the  existence  of  the  last  survivor. 
.  The  Smithsonian  Institution  has  for  some  time  taken  special  interest 
in  the  Commander  Islands  in  C/Ounection  with  the  northern  sea-cow ; 
and  also  in  the  desire  to  determine  what  are  the  faunal  and  floral  re- 
lationships between  them  and  the  Asiatic  continent  on  the  one  side, 
and  the  American  islands  on  the  other. 

In  the  Report  for  1882  brief  mention  is  made  of  the  opportunity  which 
presented  itself  for  exploring  the  region  in  question  through  the  court- 
esy of  the  Alaska  Commercial  Company  in  olfering  its  most  liberal  aid 
in  carrying  out  the  undertaking. 

The  Signal  Office  also  desired  to  have  a  station  on  the  island  and 
another  on  the  adjacent  mainland  of  Kamtschatka,  so  as  the  more  read- 
ily to  connect  the  observations  of  the  Russian  Government  on  the  con- 
tinent of  Asia  with  those  on  the  Aleutian  Archipelago  and  circumpolar 
regions,  partly  under  its  own  direction  and  partly  under  that  of  the 
Canadian  Government. 

Dr.  L.  Stejneger,  an  eminent  Norwegian  naturalist,  at  the  time  in 
Washington,  accepted  the  invitation  of  the  Smithsonian  Institution  to 
take  charge  of  the  proposed  exploration  ;  and,  as  stated  in  the  last  Re- 
port, be  left  Washington  towards  the  end  of  March,  1882,  expecting  to 
sail  from  San  Francisco  on  the  1st  of  April.  He  was,  however,  delayed 
for  several  days  by  snow  on  the  line  of  the  Union  Pacific  Railroad ;  the 
Alaska  Commercial  Company,  with  unexampled  courtesy,  holding  their 
vessel  until  the  doctor's  arrival  in  San  Francisco. 
H.  Mis.  69 
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Leaving  San  Francisco  April  5,  the  doctor  lauded  on  Bering  Island 
ou  the  8th  of  May,  and  after  starting  work  on  the  island  proceeded  to 
Petropanlowski,  where  he  spent  several  weeks  in  establishing  a  second, 
class  station,  to  work  in  connection  with  a  first-class  station  on  Bering 
Island. 

Dr.  Stejneger  spent  the  summer  ou  Bering  Island ;  and  on  August 
21  made  a  boat  expedition  around  the  island,  especially  for  the  purpose 
of  collecting  the  bones  of  the  Bhytina.  This  work  occupied  twelve 
days. 

The  winter  was  spent  on  Bering  Island,  during  which  time  sevend 
expeditions  were  made  in  dog  sledges  into  the  interior. 

In  May  Dr.  Stejneger  proceeded  again  to  Petropaulovski  to  inspect 
the  station,  and  made  numerous  collections  and  observations  in  the 
vicinity.  In  the  summer  he  visited  Copper  Island,  for  the  purpose  of 
studying  the  habits  of  the  fur-seals,  of  which  there  are  large  rookeries, 
worked  by  the  Alaska  Commercial  Company. 

Betuming  to  Bering  Island,  Dr.  Stejneger  finished  his  work  there, 
and  left  on  the  steamer  8t  Paul  for  San  Francisco,  where  he  arrived 
October  29, 1883,  and  shortly  after  reached  Washington. 

The  most  noteworthy  results  of  Dr.  Stejneger's  exi)edition  consisted — 
first,  of  4  more  or  less  complete  series  of  vertebra  and  long  bone  and 
about  18  skulls  of  the  Rhytina;  second,  1  skull,  of  a  bearded  whale, 
and  several  skulls  of  three  different  genera  of  toothed  whales,  embracing 
forms  of  great  rarity,  and  previously  unknown  in  the  North  Pacific ; 
third,  three  specimens  of  the  Kamtschatkan  mountain  sheep ;  fourth j 
about  700  bird-skins,  including  7  adults  of  the  great  Kamtschatkan 
sea-eagle,  together  with  a  large  collection  of  birds  of  Kamtschatka  and 
the  Commander  Islands,  some  of  them  new  to  science;  fifth,  collections 
of  the  fishes,  marine  invertebrates,  &c. ;  and,  finally,  sixth,  collections 
of  Tertiary  fossils. 

A  considerable  number  of  the  water  birds  and  fishes  of  the  Com- 
mander Islands  are  supposed  to  be  identical  with,  or  else  very  closely 
related  to,  those  of  Alaska  on  the  one  side  and  Kamtschatka  on  the 
other ;  the  precise  determination  of  this  fact,  however,  depending  upon 
a  careful  comparison  of  specimens. 

No  museum  in  the  world  has  heretofore  furnished  the  opportunity 
which  is  now  presented  in  the  National  Museum  for  making  final  decis- 
ion ou  these  doubtful  iK)ints. 

Dr.  Stejneger  makes  mention  in  his  report  of  the  most  liberal  and 
generous  aid  rendered  by  Messrs.  Hutchinson,  Kohl,  Philippeus  &  Co., 
as  well  as  by  the  Alaska  Coihmercial  Company  and  their  employ^  that 
was  shown  him  iu  every  possible  way,  including  free  passage  to  and  from 
the  islands  and  quarters  during  his  stay. 

lie  also  especially  mentions  in  the  same  connection  Mr.  N.  Urebnitsky, 
manager  on  the  part  of  the  Russian  Government  of  the  Commander 
Islands,  for  valuable  assistance  and  liberality  in  adding  many  of  the 
most  interesting  specimens  to  his  collection. 
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British  Columbia^  Washinfftonj  and  Oregon. — ^Mach  the  motit  important 
research  prosecuted  under  the  auspices  of  the  Smithsonian  Institution 
was  that  by  Mr.  James  G.  Swan  in  the  Queen  Charlotte  Islands.  The 
aid  rendered  by  Mr.  Swan  to  the  Institution  in  its  various  enterprises 
is  mentioned  in  many  of  the  preceding  annual  reports;  for  more  than 
a  quarter  of  a  century  his  contributions  having  been  most  noteworthy. 
To  him  we  owe  very  extensive  collections  illustrating  the  life  and  work 
of  the  Indians  of  Puget  Sound,  as  also  everything  relating  to  the  fish- 
eries of  that  region,  whether  prosecuted  by  the  savage  or  the  white  man. 
The  aboriginal  fishery  implements  collected  by  Mr.  Swan  and  exhibited 
by  the  United  States  at  Berlin  and  London  attracted  very  great  atten- 
tion. 

During  the  past  year  the  Institution  was  enabled,  by  the  appropria- 
tion for  the  prosecution  of  ethnological  researches,  to  send  Mr.  Swan 
on  an  extended  exploration  of  the  Queen  Charlotte  Islands — a  region 
of  which  but  little  has  hitherto  been  known.  Such  is  the  ease  of  com- 
munication with  Alaska  and  the  adjacent  regions  at  the  present  time, 
and  such  the  extent  of  travel  in  that  direction,  that  objects  of  native 
manufacture,  whether  prehistoric  or  modern,  are  becoming  extremely 
scarce  and  very  costly.  As  these  characteristics  increase  day  by  day, 
there  is,  of  course,  no  time  to  be  lost  in  securing  that  complete  repre- 
sentation required  for  the  service  of  the  National  Museum  in  Wash- 
ington. 

Fortunately  for  this  object,  the  Queen  Charlotte  Islands  have  been 
more  out  of  the  way  of  travel,  and  much  less  well  known ;  and  Mr. 
Swan,  with  the  hearty  co-operation  of  officers  of  the  Hudson's  Bay 
Company,  especially  of  Mr.  George,  was  able,  at  reasonable  rates,  to 
secure  a  collection  of  extraordinary  magnitude  and  interest.  This,  fill- 
ing some  thirty  boxes,  has  reached  Washington,  and  is  now  being  cata- 
logued and  arranged.  It  includes  a  full  series  of  everything  relating 
to  the  life  and  customs  of  the  Indians,  and  especially  to  the  modes  and 
results  of  their  fishing,  which  of  course  constitute  a  very  prominent 
feature  in  their  life. 

One  of  the  most  important  results  of  Mr.  Swan's  work  was  the  dis- 
covery of  the  use  of  a  fish  of  great  food  value,  known  as  the  Beshowe, 
or  black  cod.  This  is  the  Anoplopoma  fimbria  of  ichthyologists,  and 
is  in  no  way  related  to  the  cod,  although  improperly  so  called.  It 
is  an  extremely  abundant  fish,  easily  caught,  and  when  salted  keeps 
well,  and  is  very  palatable.  Specimens  sent  by  the  United  States  Fish 
Commission  to  Boston  were  smoked  and  pronounced  to  be  superior  to 
the  halibut  similarly  treated.  It  is  not  improbable  that  an  extensive 
eastern  demand  can  be  established  for  this  fish. 

Capt.  Charles  Bendire,  whose  official  cooperation  in  the  work  of  the 
Smithsonian  Institution  has  been  already  referred  to,  has,  during  the 
year,  made  some  interesting  collectiops  at  Fort  Klamath  aud  forwarded 
them  to  the  Institation. 
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Califurmia, — As  uti^aal,  the  ooDeetaoDs  from  CjJiforBia  hjiTe  been  of 
Biucli  Ju)]x>rtanoe«  aiid  fnmuih  mM^beiiMl  not  only  £or  the  resierve  coUec- 
ti<m^  of  the  Na.tiouai  Miuseiim^  bat  al^o  for  distn'hcitiian  aad  exchange. 

The  mcM^  ixoportaot  <x»]]eetioxi  wa«  fiimished  by  Mr.  Chaiiess  H.  Town- 
«eud,  an  employ^  of  the  United  States  Fish  CKMnmission  at  the  is»lmou 
bjdXcheij  oil  the  McCload  Biver.  Lar^e  eoUeetioos  of  binhfi  and  their 
e^gi&,  «$kiiii!i  of  mauimalcs  specimens  of  reptiles  and  fishes,  foesil  re- 
maiiiK,  &«..  hare  all  been  sent  in  large  qaantity,  famishing  the  means 
for  an  elaborate  monograph  of  the  animal  prodoctions  of  Shasta  County. 
Mount  Shasta  itself  was  risited^  and  the  distribution  of  animal  life 
carefully  noted.  Mr.  Livingston  Stone^  who  has  charge  of  the  salmon 
hatebery,  also  made  some  important  oontributions. 

From  Mr.  J.  J.  McLean,  Signal  Ser\ice  observer  at  CajKf  M^idocino, 
were  received  some  ver\  desirable  collections ;  and  Mr.  R.  £.  C.  Steams 
aliso  fumishe^l  large  numbers  of  antiquities,  as  well  as  of  recent  shells. 

Lotrer  Cali/ornia^  Arizona^  and  Xck'  Mexico, — ^The  f  j^plorations  of  this 
region  by  the  several  coi respondents  of  the  lostitntion  have  furnished 
some  valuable  matter,  especially  the  gatherings  of  Mr.  L.  Belding  in 
the  vicinity  of  the  Gulf  of  California. 

Nearly  a  quarter  of  a  century  ago  Mr.  John  Xantus,  an  accomplished 
naturalist  and  collector,  prosecuted  an  extended  exploration  to  Cape 
Saint  Lucas  and  the  southern  end  of  the  Gulf  of  California,  in  the  in- 
terest of  the  Smithsonian  Institution.  The  additions  made  by  that 
gentleman  to  our  knowledge  were  of  the  utmost  interest  and  impor- 
tance. 

Since  then  almost  nothing  has  been  done  in  that  region  until  in  1881, 
when,  at  the  suggestion  of  the  Institution,  Mr.  L.  Belding,  of  Califor- 
nia, undertook  to  revisit  the  same  region,  with  a  view  of  ascertaining 
what  changes,  if  any,  had  occurred  since  the  time  of  Mr.  Xantus,  and 
whether  any  additional  facts  or  species  could  be  obtained. 

Starting  on  his  mission  in  1881,  Mr.  Belding  was  occupied  at  La  Paz 
for  about  tbree  months,  from  the  middle  of  December  to  the  miiftlle  of 
March,  making  side  trips  to  Espiritu  Santo  and  other  points  in  the 
vicinity. 

He  then  proceeded  to  Cape  Saint  Lucas  by  steamer,  and  from  there  to 
Han  Jos^,  where  he  remained  until  May  18,  with  occasional  excursions 
to  Miraflores,  after  which  he  returned  to  California. 

During  this  time  3Ir.  Belding  gathered  a  great  many  extremely  ac- 
ceptable specimeDH,  which  were  duly  transmitted  to  the  Smithsonian 
Institution.  He  ascertained  that  most  of  the  species  which  were  found 
by  Mr,  Xantus,  and  supposed  to  be  peculiar  to  Cape  Saint  Lucas,  had 
quite  an  extended  distribution  northward,  although  he  was  unable  to 
deftne  exactly  their  limitations. 

His  collections  included  all  kinds  of  animals,  even  to  the  marine 
invertebrates,  some  plants^  and  some  very  interesting  archsBological 
objects. 
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During  a  good  part  of  the  time  his  hands  were  disabled  by  contact 
with  the  spines  of  the  cactus,  and  he  was  consequently  unable  to  use 
them  in  preparing  skins  of  birds  to  the  extent  he  desired. 

Mr.  Belding  revisited  Lower  Galifornia  in  1882-'83,  arriving  at  Guay- 
mas  on  December  7,  during  which  time  he  collected  extensively  in  the 
vicinity. 

From  La  Paz  he  went  to  San  Jos^  del  Cabo,  and  then  proceeded 
to  Laguana  for  the  purpose  of  making  explorations  in  the  Victoria 
Mountain. 

On  February  16,  having  been  joined  by  Dr.  Ten  Gate,  a  naturalist 
acting  in  behalf  of  the  museums  of  Leyden,  Holland,  and  who  had 
previously  been  in  Washington,  he  proceeded  to  a  point  about  50 
miles  north  of  San  Jos6,  in  search  of  aboriginal  ruins  as  well  as  of  objects 
of  natural  history.  They  explored  the  region  pretty  thoroughly,  and 
ascended  the  mountain,  4,500  feet  in  height. 

In  the  beginning  of  March  the  two  gentlemen  again  started  from  La 
Paz  to  various  points  on  the  coast,  among  them  Ballena,  Las  Paritas, 
San  Antonio,  San  Jacinto,  &c.  In  the  course  of  the  expedition  they 
found  some  aboriginal  remains  of  much  interest,  of  which  series  were 
collected  and  sent  to  Washington. 

Among  the  aboriginal  remains  were  some  curiously-marked  rock 
paintings,  which  attracted  much  interest. 

On  March  23  Mr.  Belding  returned  to  Guaymas,  from  which  point  he 
was  obliged  by  illness  to  return  home  to  Galifornia. 

Mr.  Emerich,  of  Guaymas,  has  also  laid  the  Institution  under  obli- 
gations by  transmitting  a  collection  of  stone  implements  of  very  re- 
markable character,  and  from  some  regions  previously  unrepresented. 

Mr.  H.  H.  Busby  has  completed  his  proposed  explorations  in  Ari- 
zona, especially  in  connection  with  its  botany.  A  series  of  his  collec- 
tions has  been  furnished  the  National  Museum,  as  also  a  collection  of 
photographs  representing  the  geological  and  archseological  features  of 
the  country. 

From  the  remaining  portions  of  the  United  States,  collections  have 
been  received  from  many  x)oints,  and  representing  more  or  less  valua- 
ble material  in  archaeology,  natural  history,  mineralogy,  and  geology. 
These  will  all  be  duly  noted  in  the  report  of  the  assistant  director, 
Mr.  Goode. 

Parties  of  the  Geological  Survey,  under  Major  Powell,  have  secured 
an  immense  number  of  specimens — those  of  fossils  and  rocks  by  the 
ton.  The  extensive  collections  in  anthropology  made  by  Mr.  James 
Stevenson  in  New  Mexico  have  not  yet  been  received. 

A  large  collection  of  fossils,  reptiles,  and  fishes  has  been  furnished 
by  Mr.  George  Stolley,  of  Austin,  Tex. 

Dr.  Shufeldt,  of  the  Army,  while  stationed  at  Jackson  Barracks,  near 
New  Orleans,  devoted  himself  to  the  complete  exploration  of  the  nat- 
ural history  of  that  region  5  his  collections  being  especially  rich  in  rep- 
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tiles,  fishes,  and  insects.  He  also  secured  some  desirable  objects  from 
the  mounds  in  the  vicinity. 

Mr.  A.  A.  Bobinson,  chief  engineer  of  the  Atchison,  Topeka  and 
Santa  Y6  Railway,  presented  eighteen  boxes  of  samples  of  the  building 
stones  foand  along  the  line  of  the  railway  mentioned,  constituting  a 
very  important  addition  to  the  building  stone  department  of  the  Na- 
tional Museum. 

An  almost  equally  valuable  collection  of  building  stones  from  North 
Carolina  was  presented  by  Professor  Kerr. 

Additional  collections  of  fossils,  bones,  &c.,  were  furnished  by  Mr. 
Crooks,  of  New  Iberia,  La. 

The  Atlantic  seaboard. — From  the  Atlantic  coast  of  the  United  States 
the  most  important  collections  have  been  those  of  the  United  States 
Fish  Commission,  and  especially  from  the  work  of  the  steamer  Alba- 
tross. These  embrace  a  vast  variety  of  animal  species  for  the  most 
part  taken  in  depths  down  to  3,000  fathoms.  Over  thirty  new  species 
of  deep-sea  fishes,  of  remarkable  character,  were  obtained  during  the 
season.  It  is,  of  course,  understood  that  the  main  researches  into  the 
temperatures,  depths,  salinity  of  wat4?.r,  and  other  indications  were  car- 
ried on,  as  well  as  the  collection  of  specimens. 

A  most  important  research  into  the  natural  history  of  the  Atlantic 
coast  of  the  United  States  has  been -carried  on  by  the  Institution  with 
the  cooperation  of  Mr.  S.  I.  Kimball,  Superinteudent  of  the  Life-Sav- 
ing Service.  In  the  early  part  of  the  year  circulars  from  the  Institu- 
tion were  distributed  by  Mr.  Kimball,  which  asked  for  telegraphic 
notification  of  the  occurrence  or  capture  of  any  remarkable  marine  ani- 
mal, and  its  careful  preservation  until  word  could  be  received  from  the 
Institution  in  regard  to  it. 

The  arrangement  made  by  the  Superintendent  of  the  Life-Saving 
Service,  early  in  the  year,  for  the  telegraphic  announcement  to  the 
Smithsonian  Institution,  of  the  strandiug  of  marine  animals  has  already 
been  productive  of*  important  results.  The  series  of  specimens  thus 
far  received  is  in  every  way  remarkable,  and  should  the  system  continue 
to  be  so  productive  it  is  impossible  to  say  what  good  may  not  result  to 
zoology.  The  first  specimen  received  wjis  that  of  a  shark  (Pseudotria<n^ 
microdon)  from  station  No.  10,  at  Amagansett,  N.  Y.,  Mr.  Joshua  B. 
Edwards,  keeper.  This  species  had  hitherto  been  captured  only  off 
the  coast  of  Portugal,  and  its  discovery  in  our  waters  was  a  matter  of 
great  interest  to  American  ichthyologists.  The  only  specimen  known 
to  be  preserved  besides  this  one  is  the  type  of  the  species. 

Shortly  after  this  shark  was  received  a  still  more  remarkable  animal 
was  announced  from  station  No.  8,  at  Spring  Lake,  New  Jersey,  Mr. 
Henry  S.  Howland,  keeper.  This  was  a  pigmy  sperm  whale,  entirely 
new  to  the  North  Atlantic,  and  apparently  new  to  science  as  well.  It 
has  been  piovisionally  named  Kogia  Ooodei. 
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Few  specimens  of  this  genas  have  ever  been  collected,  and  these  from 
the  most  remote  parts  of  the  globe,  some  from  New  Zealand,  and  one 
from  Mazatlan  at  the  entrance  of  the  Gulf  of  California.  These  animals 
resemble  the  great  sperm  whale,  to  which  they  are  closely  related,  but 
do  not  seem  to  attain  a  length  of  more  than  nine  or  ten  feet,  and  are 
truly  the  pygmies  of  their  race.  The  New  Jersey  specimen  was  pecu- 
liarly interesting  in  that  it  was  a  female  with  young.  In  dissecting 
the  animal  a  foetus  fully  three  feet  long  was  found,  which  is  probably 
the  first  ever  seen  by  the  naturalist. 

The  enthusiasm  aroused  by  the  arrival  of  this  specimen  had  scarcely 
abated  when  the  stranding  of  another  cetacean  was  announced  from 
station  No.  17,  at  Bamegat  City,  N.  J.,  Mr.  J.  H.  Hidgway,  keeper. 
This  remarkable  animal  floated  in  upon  the  tide  and  was  secured 
by  Mr.  Eidgway  and  his  crew  after  considerable  exertion.  The  cura- 
tor of  mammals  and  an  assistant  were  dispatched  from  the  National 
Museum,  and  a  cast  of  the  exterior  was  made  and  the  skeleton  prepared 
for  shipment  to  Washington.  As  the  huge  animal  lay  upon  the  sand, 
the  question  of  its  Identity  proved  quite  a  puzzling  one  to  the  zoologist 
who  viewed  it,  but  when  the  skull  was  cut  out,  it  was  at  once  apparent 
that  the  animal  belonged  to  the  whales  known  as  the  Ziphioids,  and 
probably  to  the  species  Ziphius  cavirostriSj  an  animal  for  which  no  com- 
mon name  exists,  but  which  may  be  termed  a  bottle-nosed  whale.  It 
is  probably  the  second  specimen  ever  taken  on  the  coast  of  the  United 
States.  Ziphioid  whales  have  a  most  interesting  history.  In  ages 
past  they  were  very  abundant,  perhaps  as  much  so  as  the  common  por- 
poises of  to-day,  but  at  present  only  stragglers  are  found  in  remote 
quarters  of  the  globe.  It  would  seem  as  if  they  were  but  the  surviv- 
ing relics  of  a  great  race  which  sprung  into  existence,  reached  the 
maximum  of  its  abundance,  and  declined  long  ages  before  man  ap- 
peared on  earth. 

From  the  station  No.  25,  at  Fire  Island,  New  York,  Mr.  Daniel  S. 
Hubbard,  keeper,  and  the  station,  No.  37,  at  Turtle  Gut,  New  Jersey, 
Mr.  Uriah  Cresse,  keeper,  came  two  specimens  of  a  porpoise,  which, 
unlike  the  ceta>ceans  which  have  been  already  referred  to,  is  of  common 
occurrence  on  our  Atlantic  coast  and  is  probably  also  represented  in 
European  waters.  The  casts,  however,  which  the  National  Museum  was 
enabled  to  make  are  probably  the  first  of  the  species  in  auy  museum 
in  the  country,  and  with  the  skeletons  which  were  preserved  form  an 
excellent  basis  for  comparison  with  other  forms.  The  aninial  is  com- 
monly known  as  the  bottle-nose  dolphin,  and  is  identical  with  or  closely 
allied  to  the  species  Tursiaps  truncatus. 

In  addition  to  the  shark  previously  mentioned,  several  peculiar  and 
interesting  fishes  have  been  received.  Among  these  is  a  fish  known  as 
the  ''Star  gazer"  {Aittroscopus  anoplus)  from  station  No.  6,  at  Deal's 
Mand,  North  Carolina,  Mr.  Malachi  Corbel,  keeper.    The  ^^  star  gazer" 
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18  a  southern  species  which  occasionally  strays  northward  a«  far  as 
Cape  Cod,  but  it  is  very  rare  in  museums.  A  very  closely  allied  species 
{Astroscopiis  ygrcecum)  is  said  to  possass electrical  powers  in  life. 

From  station  No.  2,  at  Point  Judith,  Bhode  Island,  Mr.  Herbert  M. 
Knowles,  keeper,  was  received  a  specimen  of  the  "luuipfish."  The 
'Mumpfish"  as  a  rule  is  an  inhabitnnt  of  colder  waters  than  that  in 
which  it  was  found.  The  "flute  mouth"  (Futularia  serrata)^  from  the 
same  station,  is  a  very  rare  species  on  our  coast.  The  angel-fish  (Pom- 
acanthus  aureus)  taken  at  Bamegat  City,  N.  J.,  has  not  been  known 
hitherto  north  of  Florida. 

In  several  cases,  too,  the  keepers  of  the  light-houses  have  rendered 
services  similar  to  those  of  the  officers  of  the  life-saving  stations,  nota- 
bly Mr.  Burnham,  of  the  Cape  Canaveral  light-house,  who,  at  the  request 
of  General  O.  E.  Babcock,  light-house  inspector,  collected  the  skulls  and 
bones  of  a  large  number  of  sperm  whales,  and  transmitted  them  to  the 
Institution.  The  keeper  of  the  light-house  at  Monomo^^  Point,  on  Cape 
Cod,  enabled  the  Institution  to  secure  the  first  specimen  recorded  on  the 
coast  of  the  United  States  of  the  small  fin-backed  whale,  Balcmoptera 
rostrata. 

Mexico. — Since  the  completion  of  the  railway  lines  on  the  soi^hern 
bonier  of  the  United  States,  and  extending  into  Meitico,  access  has 
been  easy  to  an  extremely  interesting  region  hitherto  more  or  less 
inaccessible,  and  several  parties  have  asked  and  obtained  assistance 
of  the  Smithsonian  Institution  in  carrying  on  their  researches.  Among 
these  Mr.  H.  H.  Busby,  of  New  Jersey,  with  quite  a  large  party,  visited 
various  parts  of  Mexico  and  Arizona,  more  particularly  in  search  of 
botanical  novelties.  He  made  a  large  collection  of  photographs  of  the 
ancient  ruins,  of  which  a  series  has  been  presented  to  the  National  Mu- 
seum. The  facilities  extended  by  the  Institution  consisted  principally 
in  the  way  of  free  passes,  obtained  especially  for  the  occasion,  and  of 
transportation  of  specimens  from  various  points  to  Washington. 

Another  expedition  of  a  similar  character  has  been  arranged  for  dur- 
ing the  year,  under  the  direction  of  Mr.  C.  6.  Pringle,  of  Charlotte,  Vt. 
This  gentleman,  who  is  well  known  as  a  botanist,  will  visit  Northern 
Mexico,  and  in  return  for  the  facilities  extended  him  by  the  Institution 
will  supply  a  series  of  his  duplicates. 

Yucatan. — Mr.  George  F.  Gaumer,  formerly  of  Santa  F6,  N.  Mex., 
but  more  recently  of  Kansas  City,  Mo.,  resided  for  a  number  of  years  in 
Yucatan,  engaged  for  the  most  pait  in  making  collections  of  specimens 
of  natural  history.  He  returned  to  New  York  with  a  large  collection, 
especially  of  birds,  many  of  which  proved  to  be  of  new  species.  Mr. 
Gaumer  has  recently  been  appointed  United  States  consular  agent  at 
Campeche,  to  which  point  he  will  i)roceed  early  in  the  coming  year,  and 
it  is  hoped  to  secure  his  ser\ices  in  completiug  the  collections  of  the  nat- 
ural history  of  Yucatan  already  in  possession  of  the  National  Museum. 
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Central  America, — By  far  the  most  imporlant  collections  received 
from  this  region  is  the  series  of  casts  from  squeezes  taken  by  Mr.  Char- 
Day  in  the  course  of  his  explorations  of  Mexico  and  Central  America, 
prosecuted  largely  at  the  expense  of  Mr.  Pierre  Lorillard,  of  New  York. 
It  is  well  known  that  Mexico  and  several  States  of  Central  America 
prohibit  absolutely  the  removal  from  their  borders  of  native  antiquities, 
and  it  has,  therefore,  become  almost  impossible,  even  as  a  smuggling 
operation,  to  take  away  any  but  the  smaller  and  more  portable  objects. 
Mr.  Charnay,  however,  was  permitted  to  copy  what  he  pleased,  and  in 
the  vicinity  of  the  ruins  of  Palenque,  Uxmal,  and  other  localities  he  suc- 
ceeded in  obtaining  the  material  with  which,  on  his  return  to  Paris,  he 
made  two  sets  of  casts.  Of  these,  one  became  the  property  of  the 
French  Government,  and  the  other  of  Mr.  Lorillard,  who  kindly  trans- 
ferred it  to  the  National  Museum,  and  paid  the  expenses  of  a  suitable 
person  to  accompany  the  specimens  from  Paris  to  Washington,  and  to 
erect  them  in  a  room  assigned  for  tbe  purpose.  This  room  has  been 
made  the  depository  of  all  other  collections  of  a  smniar  character  from 
the  same  region.  These  include  a  large  number  of  statues  obtained 
along  the  line  of  the  Costa  Eica  Eailroad,  and  supplied  by  Mr.  Minor 
C  Keith,  engineer  of  the  road.  Statues  obtained  in  the  same  region 
have  also  been  supplied  by  Mr.  Nutting  and  Mr.  Harrington. 

A  very  important  exploration  of  Central  America,  carried  on  under 
the  direction  of  the  Institution,  was  conducted  by  Prof.  Charles  H.  Gil- 
bert and  Mr.  C.  C.  Nutting,  both  aided  in  every  possible  way,  first  by 
the  issue  of  free  passes  on  the  part  of  the  Pacific  Mail  Steamship  Com- 
pany, and  then  by  the  hearty  co-operation  of  Capt.  John  M.  Dow,  the 
agent  of  that  company  at  Panama.  Mr.  Gilbert  devoted  himself  to  the 
stody  of  the  ichthyology  of  the  two  shores  of  the  isthmus,  and  collected 
a  large  number  of  species,  including  many  new  to  science.  These  were 
by  permission  taken  to  the  State  University  at  Bloomington,  Ind., 
where,  unfortunately,  they  were  nearly  all  destroyed  by  the  disastrous 
fire  in  which  the  museum  of  the  university  was  consumed. 

Mr.  Nutting's  work  was  prosecuted  mainly  in  Costa  Eica,  and  he 
brought  back  a  valuable  collection  of  birds  and  other  objects,  as  well  as 
some  extremely  interesting  antiquities.  Among  these  was  a  large  stone 
image,  nearly  perfect  in  its  character.  His  most  important  acquisitions 
were  made  on  the  San  Juan  Eiver^  at  which  point  six  new  species  of 
birds  were  secured. 

Mr.  J.  C.  Zeledon,  of  San  Jos6,  Costa  Eica,  also  furnished  a  continu- 
ation of  the  results  of  his  extensive  explorations  into  the  natural  history 
of  his  native  country. 

A  large  collection  of  pottery,  stone  implements,  and  some  of  metal, 
made  in  Ckiriqui,  by  Mr.  James  McNeill,  was  received  by  the  Institu- 
tioo  during  the  year. 

The  services  of  the  United  States  Government  were  invoked  by 
G;:^emala  in  the  selection  of  an  astronomer  to  take  charge  of  the  run- 
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ning  of  a  boaodary  line  between  that  coantry  and  Mexico,  and  to  rep- 
resent it  officially  on  that  occasion.  Prof.  Miles  Rock,  of  the  Wiishing- 
ton  Observatory,  was  selectetl  for  the  i>osition  in  question,  and  kindly 
offered  his  services  to  the  Institution  in  any  practicable  way  that  might 
be  designated. 

As  it  is  believed  that  the  region  to  be  traversed  by  the  commission 
contains  many  interesting  archaeological  remains,  Professor  Bock  was 
requested  to  secure  photographs  or  drawings  of  as  many  of  these  as 
possible,  as  well  as  to  obtain  any  portable  specimens.  To  this  he 
kindly  assented,  and  on  his  departure,  in  mid-summer,  he  carrieil  with 
him  a  photographic  outfit,  furnished  by  the  Institution.  Much  is  ex- 
pected from  Professor  Bock's  labors,  as  he  is  an  accomplished  specialist^ 
as  well  as  being  versed  in  photographic  manipulation. 

South  America. — Not  much  material  of  importance  has  come  to  hand 
from  South  America,  with  the  exception  of  a  large  collection  of  rare 
and  remarkable  Peruvian  pottery,  presented  bj'  Mr.  W.  W.  Evans. 
Lieutenant  Very,  of  the  Navy,  also  furnished  some  specimens  from 
Patagonia. 

Japan,  China,  and  Corea. — In  previous  reports  reference  has  been 
made  to  the  important  work  prosecuted  by  Mr.  P.  L.  Jouy  in  China,  a 
region  first  visited  by  him  in  connection  with  the  service  of  the  United 
States  steamer  Palos.  After  the  completion  of  his  engagement  on  the 
PaloSy  Mr.  Jouy  remained  in  Japan,  where,  with  the  kind  aid  of  Messrs. 
Owston,  Snow  &  Co.,  he  was  enabled  to  prosecute  his  explorations  in 
certain  littlr-known  portions  of  the  empire.  The  collections  sent  by 
him  relate  to  all  branches  of  zoology  as  well  as  to  archaeology,  and  have 
proved  to  be  of  extreme  interest.  Through  his  exertions  the  National 
Museum  now  possesses  very  good  collections  of  the  birds  of  Japan,  the 
fishes,  in  large  part,  having  previously  been  receivexl  through  the  mu- 
seum at  Tokio.  ^ 

On  the  opening  of  intercourse  with  Corea,  Mr.  Jouy  accompanied 
Minister  Foster,  and  was  enabled  to  obtain  facilities  for  further  re- 
search, the  results  of  which  have  not  been  received.  Ensign  Bemadou, 
one  of  the  naval  officers  detailed  by  the  Department  for  service  in  the 
National  Museum,  volunteered  for  service  in  Corea,  and  was  ordered 
thither  by  the  Department,  to  prosecute  his  exploratious  under  the 
auspices  of  the  Stnithsoniau  Institution.  Well  trained  in  chemistry, 
mineralogy,  and  geology,  Mr.  Bernadou  expects  to  make  some  impor- 
tant i*esearches  in  those  branches,  as  well  as  in  anthropology  and  gen- 
eral natural  history. 

Other  Countries. — The  collections  from  the  other  parts  of  the  globe 
have  not  been  of  much  importance,  in  view  of  the  fact  that  the  Institu- 
tion occupies  itself  but  little  in  explorations  in  the  Ohl  VVorhl,  believing 
that  this  is  best  done  by  agencies  in  Europe.    (Collections  in  materia 
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medica  have  beeu  received  from  the  GovemiDent  authorities  in  Cal- 
cutta and  Madras,  as  also  Arom  the  directors  of  the  museum  at  Kurra- 
chee,  in  India.  -  ^^fek 

During  the  performance  of  his  fiincfl0Ks  Fishery  Commissioner  to 
the  London  Fishery  Exhibition,  Mr.  Goode,  Assistant  Director  of  the 
National  Museum,  obtained  a  number  of  desirable  collections  in  ex- 
change, and  these  have  added  materially  to  our  knowledge,  especially 
of  the  ichthyology  of  Europe. 

PUBLIOATIOWS. 

Smithsonian  Cantfibutians  to  Knowledge. — During  the  past  year  a  me- 
moir wan  published  belonging  to  the  quarto  series  of  Smithsonian  pub- 
lications, entitled  '^  On  the  contents  of  a  bone-cave  in  the  island  of  An- 
guilla  (West  Indies)."  By  Edw.  D.  Cope.  It  gives  a  description  of  the 
fossil  vertebrates,  shells,  and  also  of  the  indications  of  human  occupa- 
tion discovered  during  the  excavation  of  a  cave  in  the  West  Indian 
island  of  Anguilla. 

The  remains  were  first  discovered  in  1868,  and  brief  notices  of  them 
made,  but  the  publication  of  a  full  account  was  delayed  in  the  hope 
that  other  objects  might  be  added  to  the  collection.  The  memoir  was 
submitted  to  the  Institution  in  1878,  but  the  other  works  in  progress 
prevented  its  publication  until  last  year. 

The  importance  of  the  subject  is  shown  by  the  fact  that  it  is  the  tirst 
investigation  of  the  life  of  the  cave  age  in  the  West  Indies;  that  it  gives 
the  first  reliable  indication  of  the  period  of  submergence  and  hence  of 
separation  of  the  West  Indian  islands ;  that  it  furnishes  the  first  evi- 
dence as  to  the  antiquity  of  man  in  the  West  Indies,  and  that  it  de- 
scribee some  very  peculiar  forms  of  animal  life  not  previously  known. 

The  paper  consists  of  34  pages,  and  contains  5  plates,  with  105  fig- 
ures, the  illustrations  being  made  particularly  full  on  account  of  the 
arclueological  interest  attaching  to  those  animals  whi(*Ji  were  i)robably 
the  coutem[>oraries  of  the  earliest  men  of  tropical  America. 

Smithsonian  Miscellaneotis  Collections. — For  several  years  past  the  In- 
stitution has  expended  a  considerable  portion  of  its  publishing  fund  in 
reproducing,  in  the  Smithsonian  Miscellaneous  Collections,  the  Bulle- 
tins and  Proceedings  of  the  National  Museum  ;  as  also  the  Proceedings 
of  the  Philosophical,  Anthropological,  and  Biological  Societies  of  Wash- 
ington, this  being  considered  strictly  germane  to  the  plan  of  the  Institu- 
tion and  representing  both  divisions  of  its  functions — the  increase  and 
the  diflTusion  of  knowledge.  The  stereotype  plates  are  furnished  free  of 
cost,  leaving  only  the  press-work  and  paper  to  be  provided  for. 

By  publishing  these  works  in  the  series  of  Smithsonian  Miscellaneous 
Collections  they  are  placed  in  all  the  principal  libraries  and  establish- 
ments for  research  throughout  the  world ;  the  cost  to  the  Institution 
lieiiig  simply  that  of  press-work  and  paper.  This  is  the  only  mode  by 
which  ample  publication  can  be  secured. 
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Four  volumes  of  this  series  have  been  gathered  and  published  during 
the  year,  some  of  the  constituent  papers  of  which  (it  is  to  be  understood) 
had  been  previously  issuedUttMntely. 

Volume  XXIV  contains ^B^ne  article,  and  comprises  in  all  1,081 
pages.  The  article  is  entitled  "  Synopsis  of  the  Fishes  of  North  Amer- 
ica.''   By  David  S.  Jordan  and  Charles  H.  Gilbert.    1882.   8vo.    1074  pp. 

Volume  XXV  contains  five  articles,  comprising  in  all  786  pages. 
Article  1,  "Bulletin  of  the  Philosophical  Society  of  Washington,''  Vol. 
IV,  October  9, 1880,  to  June  11,  1881.  8vo.  1883.  189  pp.  Article  2, 
"Bulletin  of  the  Philosophical  Society  of  Washington,"  Vol.  V,  Octo- 
ber 8,  1881,  to  December  16,  1882.  8vo.  1883.  189  pp.  Article  3, 
"Transactions  of  the  Anthropological  Society  of  Washington,"  Vol.  I, 
February  10, 1879,  to  January  17, 1882.  8vo.  1882.  142  pp.  Article  4, 
"Abstract  of  Transactions  of  the  Anthropological  Society  of  Washing- 
ton," from  March  4,  1879,  to  January  18,  1881.  8vo.  1883.  150  pp. 
Article  5,  "Proceedings  of  the  Biological  Society  of  Washington  (with 
the  addresses  read  on  the  occasion  of  the  Darwin  Memorial  Meeting, 
May  12, 1882),"  Vol.  I,  November  19, 1880,  to  May  26, 1882.  8vo.  1883. 
110  pp. 

Volume  XXVI  contains  four  articles,  comprising  in  all  867  pages, 
with  70  illustrations.  Article  1,  "  The  Toner  Lecture,  No.  VII,  Sug- 
gestions for  the  Sanitary  Drainage  of  Washington  City."  By  George  E. 
Waring,  jr.  8vo.  June,  1880.  26  i)p.  Article  2,  "List  of  Foreign 
Correspondents  of  the  Smithsonian  Institution,  corrected  to  January, 
1882."  8vo.  April,  1882.  174  pp.  Article  3,  "Additions  and  Correc- 
tions to  the  List  of  Foreign  Correspondents,  to  January,  1883."  8vo. 
1883.  56  pp.  Article  4,  "Classification  of  the  Coleoptera  of  North 
America."  By  John  L.  Le  Conte  and  George  H.  Horn.  8vo.  1883. 
605  pp. 

Volume  XXVIl  contains  four  articles,  comprising  in  all  815  pages. 
Article  1,  "The  Constauts  of  Nature,  Part  IV,  Atomic  Weight  Deter- 
minations ;  a  Digest  of  the  Investigations  published  since  1814."  By 
George  F.  Becker.  8vo.  1880.  152  pp.  Article  2,  "The  Constants  of 
Nature,  Part  V,  a  Recalculation  of  the  Atomic  Weights."  By  Frank 
Wigglesworth  Clarke.  8vo.  1882.  293  pp.  Article  3,  "Catalogue  of 
IMiblications  of  the  Smithsonian  Institution  (1846-1882),  with  an  Alpha- 
betical Index  of  Articles  in  the  Smithsonian  Contributions  to  Knowl- 
edge, Miscellaneous  Collections,  Annual  Reports,  Bulletins  and  Proceed- 
ings of  the  U.  S.  National  Museum,  and  Report  of  the  Bureau  of  Eth- 
nology."   By  William  J.  Rhees.    8vo.    1882.    342  pp. 

The  separate  papers  under  this  class  published  during  the  year  are 
the  following: 

No.  479.  The  Report  of  the  Secretary  of  the  Smithsonian  Institution, 
for  the  year  1881,  to  the  Board  of  Regents  of  the  Institution.  This  was 
not  actually  published  till  1883.    It  is  an  octavo  pamphlet  of  53  pp. 

No.  480.  "Classified  List  of  Publications  of  the  Smithsonian  Institu- 
tion."   8vo.    24  pp. 
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No.  481.  "  Miscellaueons  Papers  relating  to  Anthropology,"  from  the 
Annual  Report  for  1881.    8vo.    160  pp. 

No.  482,  also  from  the  Report  for  1881,  on  "  Tuckahoe,  or  Indian 
Bread,'^  by  Prol.  J.'  Howard  Gore,  was  noticed  in  the  Report  for  1882 
(pp.  23,  24),  but  was  not  actually  issued  till  the  spring  of  1883  8vo. 
15  pp. 

Nos.  483,  484,  485,  486,  487,  and  488.  Accounts  of  Progress  in  Astron- 
omy, Meteorology,  Physics  and  Chemistry,  Botany,  Zoology,  and  An- 
thropology, for  the  year  1881,  were  not  published  till  1883. 

No.  490.  ''Additions  and  Corrections  to  the  List  of  Foreign  Corre- 
8pondents,  to  January,  1883.''    8vo.    56  pp. 

No.  491.  "Report  of  the  National  Museum  Building  Commission,  and 
of  the  Architects,  January,  1882."    8  vo.    10  pp. 

No.  498.  "  Bulletin  of  the  Philosophical  Society  of  Washington,  Vol. 

IV,  October  9, 1880,  to  June  11, 1881."    8vo.    189  pp.    Illustrated  with 
1  map  and  2  plates. 

No.  499.  "  Proceedings  of  the  Biological  Society  of  Washington  (with 
the  addresses  read  on  the  occasion  of  the  Darwin  Memorial  Meeting, 
May  12,  1882),  Vol.'  I,  November  19,  1880,  to  May  26,  1882."  8vo. 
110  pp. 

No.  502.  "Abstract  of  Transactions  of  the  Anthropological  Society 
of  Washington,  from  March  4, 1879,  to  January  18, 1881."    8vo.    160  pp. 

No.  503.  "  Bulletin  of  the  Philosophical  Society  of  Washington,  Vol. 

V,  October  8,  1881,  to  December  16,  1882."    8vo.    189  pp.    Illustrated 
with  2  maps. 

No.  507.  The  "  Classification  of  Coleoptera  of  North  America,"  by  Drs. 
J.  L.  Le  Conte  and  George  H.  Horn  (referred  to  in  the  last  report), 
has  been  published  during  1883.  The  first  edition  of  this  work  was 
published  in  1861-'62,  and  ended  with  the  Cerambycidee.  Within  the 
last  twenty  years  not  only  have  the  collections  of  Coleoptera  largely 
increased,  but  many  new  genera  have  been  discovered.  The  authors 
have  carefully  examined  all  the  new  material,  studied  all  the  works  by 
foreign  authors,  and  now  present  this  volume  as  combining  all  the 
literature  of  the  subject.  Its  value  is  much  increased  by  the  addition 
of  a  bibliography  prepared  by  Mr.  Samuel  Henshaw,  of  Boston.  The 
introduction  describes  the  peculiar  characteristics  of  coleopterous  in- 
flects, defines  their  classes,  and  is  illustrated  by  67  figures  of  antennae, 
mouth  parts,  thoraxes,  legs,  claws,  &c.  It  forms  an  octavo  volume  of 
606  pages. 

No.  520.  The  "Report  of  the  Secretary  of  the  Smithsonian  Institu- 
tion, for  the  year  1882,  to  the  Board  of  Begents  of  the  Institution,"  is  an 
octavo  pamphlet  of  56  pp. 

No.  524.  "Report  of  the  Assistant  Director  of  the  United  States  Na- 
tional Museum,  G.  Brown  Goode,  for  the  year  1882;"  Addressed  to 
Prof.  S.  F.  Baird.    8vo.    145  pp. 

No.  525.  "An  Account  of  the  Progress  in  Astronomy  in  the  year  1882.'' 
By  Prof.  Edwanl  S.  Holden.    8vo.    48  pp. 
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No.  526.  "An  Acconnt  of  the  Progress  in  Geology  in  the  years  1881- 
1882."    By  Dr.  T.  Sterry  Hunt.    8vo.    21  pp. 

No.  527.  "An  Account  of  the  Progress  in  Geography  in  the  year  1882.'^ 
By  Commander  F.  M.  Green,  U.  tS.  N.    8vo.    18  pp. 

No.  528.  An  Account  of  the  Progress  in  Meteorology  in  the  year  1882.* 
By  Prof.  Cleveland  Abbe.    8vo.    99  pp. 

No.  629.  "An  Account  of  the  Progress  in  Physics  in  the  year  1882.^ 
By  Prof.  Q-eorge  F.  Barker.    8vo.    50  pp. 

No.  530.  "An  Account  of  the  Progress  in  Chemistry  in  the  year  1882." 
By  Prof.  H.  Carrington  Bolton.    8vo.    23  pp. 

No.  531.  "An  Account  of  the  Progress  in  Mineralogy  in  the  year 
1882.^^    By  Prof.  Edward  S.  Dana.    8vo.    17  pp. 

No.  532.  "An  Account  of  the  Progress  in  Botany  in  the  year  1882.'' 
By  Prof.  William  G.  Farlow.    8vo.    13  pp. 

No.  533.  "An  AccouDt  of  the  Progress  in  Zoology  in  the  year  1882.'* 
By  Prof.  Theodore  Gill.    8vo.     68  pp. 

No.  534.  "An  Account  of  the  Progress  in  Anthropology  in  the  year 
1882.''    By  Prof.  Otis  T.  Mason.    8vo.    41  pp. 

No.  535.  "  MiscellaneousPapersrelating  to  Anthropology."  Published 
in  the  Annual  Smithsonian  Eeport  for  1882.  By  Don  Leon  Fernandez, 
E.  T.  Bron,  George  0.  Van  Allen,  James  M.  Williamson,  William  Mc- 
Adams,  John  G.  Henderson,  G.  W.  Homsher,  J.  P.  MacLean,  James 
M.  Null,  Benjamin  W.  Kent,  J.  Francis  Le  Baron,  M.  H.  Simons,  John 
P.  Smith,  H.  B.  Chase,  and  J.  F.  Bransford.  Followed  by  brief  abstracts 
from  the  anthropological  correspondence  of  the  Institution.  Fonning  in 
all  an  octavo  pamphlet  of  155  pp.,  illustrated  with  48  maps  and  figures. 

No.  537.  A  sketch  map  of  the  District  of  Columbia  (12  inches  square), 
indicating  the  localities  of  aboriginal  remains ;  by  L.  P.  Kengla. 

No.  543.  "Bulletin  of  the  Philosophical  Society  of  Washington."  Vol. 
VI.    January  3,  1883,  to  December  19, 1883.    8vo.    168  pp. 

No.  544.  "Transactions  of  the  Anthropological  Society  of  Washing- 
ton." Vol.  II.  February  1,  1882,  to  May  15,  1883.  8vo.  211  pp. 
Illustrated  with  43  figures. 

No.  560.  "  Report  on  the  Pharmacopseias  of  all  Nations."  By  Dr. 
James  M.  Flint,  TJ.  S.  N.  (Extracted  from  the  report  of  the  Surgeon- 
General  of  the  TJ.  S.  Navy  for  1882.)    8vo.    28  pp. 

"  General  Catalogue  of  Scientific  Periodicals.^ — The  publication  of  this 
work  by  Dr.  H.  Carrington  Bolton,  of  Trinity  College,  Hartford,  Conn., 
has  been  continued  during  the  year,  344  pages  having  been  printed  and 
stereotyped.  Extra  proofs  of  each  signature  are  printed  and  distributed 
to  about  50  public  libraries,  with  the  request  that  they  be  returne4  with 
the  titles  checked  of  those  works  possessed  by  each  library.  Complete 
sets  are  marked  with  a  "C,"  nearly  complete  sets  with  "Inc."  written 
on  the  margin.  In  the  appendix  to  the  work  it  is  proposed  to  give  a 
list  of  all  the  libraries  in  which  any  of  the  periodicals  oited  m^  be 
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foand.  This  wilT  add  much  to  the  value  of  the  catalogue,  aud  the 
prompt  respoDse  and  ready  co-operation  of  librarians  in  this  enterprise 
is  very  gratifying. 

Professor  Bolton's  catalogue  is  intended  to  include  independent  jour- 
nals in  every  branch  of  science,  both  pure  and  applied.  Transactions 
of  societies  are  generally  excluded,  as  well  as  medical  aud  art  journals. 

Physical  and  Meteorological  Tables. — This  work,  published  by  the  In- 
stitution in  1852  (212  pages),  and  revised  in  1859  (638  pages),  has  been 
taken  up  by  the  author.  Prof.  A.  Guyot,  of  Princeton,  N.  J.,  with  the 
purpose  of  adding  new  and  important  tables  and  carefully  revising  the 
old  ones.  This  has  been  a  labor  requiring  much  time,  and  has  occupied 
several  years.  The  manuscript  was,  however,  completed  and  sent  to 
press  in  1883,  and  the  printing  has  proceeded  as  rapidly  as  the  nature 
of  the  work  would  permit. 

The  volume  will  tie  published  during  the  year  1884,  and  will  doubt- 
less be  in  great  demand,  as  very  few  of  the  publications  of  the  Insti- 
tution have  met  with  such  steady  call  as  the  former  editions  of  these 
tables.  , 

Bulletins  of  the  National  Museum. — An  additional  series  of  publications 
lately  included  in  the  Miscellaneous  Collections  consists  of  the  Bulletins 
of  the  United  States  National  Museum,  primarily  printed  under  the  di- 
rection of  the  honorable  Secretary  of  the  Interior.  This  series  was  in- 
stituted for  the  purpose  of  furnishing  a  prompt  publication  of  original 
descriptions  of  the  specimens  received  by  the  Museum,  many  of  which 
are  new  to  science,  as  well  as  of  presenting  such  other  interesting  in- 
formation on  subjects  of  biology  as  may  be  given  by  its  collaborators. 
From  the  stereotyped  plates  thus  produced  a  supplementary  edition  is 
printed  off  by  the  Institution,  and  distributed  among  its  numerous  cor- 
respondents in  the  same  manper  as  its  other  publications.  The  following 
bulletins  were  published  during  the  year: 

Bulletin  No.  16  (Smithsonian  No.  492)  contains  a  <^  Synopsis  of  the 
Fishes  of  North  America.''  By  David  S.  Jordan  and  Charles  H.  Gilbert. 
The  table  of  contents  of  this  elaborate  work  occupies  47  pages,  and  the 
work  itself  forms  an  octavo  volume  of  1018  pages. 

Bulletin  No.  20  (Smithsonian  No.  508),  the  first  of  a  proposed  series 
of  extended  catalogues  of  the  writings  of  American  naturalists,  com- 
prises a  bibliography  of  "  The  Published  Writings  of  Spencer  Fullerfon 
Baird  from  1843  to  1882.^^  By  George  Brown  Goode,  Assistant  Director 
of  the  National  Museum.  The  work  is  prefaced  by  a  biographical  sketch 
of  Professor  Baird  of  9  pages,  and  includes  (1)  a  ^'  Chronological  Cata- 
logue" of  his  published  writings  (forming  the  bulk  of  the  volume);  (2) 
a  ^^  Systematic  Catalogue,"  in  which  the  various  species  described  or 
treated  of  are  arranged  in  the  order  of  biologic  classification ;  (3)  a 
'*  List  of  Species  Discussed  aud  Illustrated,"  similarly  classified.  The 
whole  Tui'ms  an  octavo  volume  of  393  pages. 
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Bulletin  No.  24  (Smithsonian  No.  493)  contains  a  '^Check-List  of 
North  American  Beptilia  and  Batrachia,  with  catalogue  of  8i)ecimen8 
in  the  United  States  National  Museum."  By  Dr.  H.  0.  Yarrow.  8vo. 
255  pp. 

A  brief  abstract  of  the  preceding  (Smithsonian  No.  5L7)  is  a  '^  Check- 
List  of  North  American  Beptilia  and  Batrachia,  based  on  specimens 
contained  in  the  United  States  National  Museum,"  by  Dr.  H.  C.  Yarrow. 
8vo.  28  pp.  For  the  convenience  of  collectors,  this  list  has  beeu 
printed  on  the  right-hand  page  only. 

Bulletin  No.  26  (Spiithsonian  No.  500)  is  an  ^'Avifauna  Columbiana: 
being  a  list  of  birds  ascertained  to  inhabit  the  District  of  Columbia, 
with  the  times  of  arrival  and  departure  of  such  as  are  non-residents, 
and  brief  notices  of  habits,  etc."  By  Drs.  Elliott  Coues  and  D.  Webster 
Prentiss.  This  is  the  second  edition,  revised  to  date  and  much  enlarged, 
of  the  Catalogue  of  the  Birds  of  the  Districjb  of  Columbia,  prepared  by 
the  same  authors  twenty  years  ago,  and  published  in  1862  in  the  Annual 
lieport  of  the  Smithsonian  Institution  for  1861.  The  present  edition 
has  beeu  entirely  rewritten  to  embrace  all  the  additions  which  have 
been  made  to  the  list  during  the  interval  between  tne  two  editions,  to- 
gether with  a  review  of  the  changes  the  Avifauna  has  undergone,  a 
sketch  of  the  topography  of  the  District  with  reference  to  the  haunts 
and  habits  of  its  birds,  and  much  other  new  matter ;  and  is  handsomely 
illustrated  with  wood-cuts  or  lithographs.  It  appears  as  one  of  the  series 
of  natural  history  monographs  of  the  District,  following'  the  Flora  re- 
cently published,  and  to  be  succeeded  by  articles  upon  other  depart- 
menti)  of  the  Fauna. 

It  forms  an  octavo  of  138  pages,  with  a  full-page  illustration  of  rail 
shooting  on  the  Anacostia  marshes.  District  of  Columbia,  and  folded 
colored  maps  of  the  Potomac  I^iver  region,  of  the  Bock  Creek  region, 
and  of  the  Eastern  Branch  or  Anacostia  Biver  region  of  the  District  of 
Columbia;  also  a  large  map  of  Washington  and  vicinity. 

Proceedings  of  the  National  Museum. — This  is  an  allied  series  of  ^pnb• 
lications,  designed  to  furnish  to  naturalists  early  announcements  and 
descriptions  of  specimens  received,  more  particularly  when  of  new 
species. 

Volume  V  of  the  Proceedings  of  the  United  States  National  Museum 
was  completed  during  the  year.  It  contains  memoirs  by  numerous  con- 
tributors, and  comprises  714  octavo  pages. 

Proceedings  No.  19  (Smithsonian  No.  539)  contains  a  ''  Classification 
of  the  Materia  Medica  collection  of  the  U.  S.  National  Museum  and  cata- 
logue of  specimens."    By  James  M.  Flint.    8vo.    45  pp. 

Educational  series  (Smithsonian  No.  516),  *'  List  of  duplicate  marine 
invertebrates  distributed  by  the  U.  S.  National  Museum."  Prepared 
by  B.  S.  Tarr,  under  the  direction  of  Bichard  Bathbun.    8vo.    5  jp. 
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Proceedings  No.  20  (Smitlisoniau  No.  541),  a  circular  '^  Bequest  for 
Specimeiia  of  Drugs  and  luforinatiou  concerning  them."    8vo.     1  p. 

Smittisonian  Annual  Report — The  Annual  Report  of  the  Regents  to 
Congress  for  1881  was  transmitted  on  the  1st  of  March,  1882,  but  copies 
were  not  received  from  the  Public  Printer  until  October,  1883. 

Its  contents  were  referred  to  in  the  last  report. 

The  report  for  the  year  1882  was  sent  to  Congress  on  the  19th  Janu- 
ary, 1883,  but  copies  have  not  yet  been  received  for  distribution. 

It  will  include  the  Journal  of  Proceedings  of  the  Board  of  Regents, 
with  the  reports  of  the  Secretary  and  the  Executive  Committee.  The 
*' General  Appendix"  contains  the  continuation  of  the  record  of  recent 
scientific  progress  commenced  in  the  Annual  Report  for  1880,  and  con- 
sists of  the  following  articles: 

Account  of  recent  progress  in  Astronomy,  by  Prof.  E.  S.  Holden. 

Account  of  recent  progress  in  Geology,  by  Prof.  T.  S.  Hunt. 

Account  of  recent  progress  in  Geography,  by  Commander  F.  M. 
Green. 

Account  of  recent  progress  in  Meteorology,  by  Prof.  C.  Abbe. 

Account  of  recent  progress  in  Physics,  by  Prof,  G.  F.  Barker. 
^    Account  of  recent  progress  in  Chemistry,  by  Prof.  H.  C.  Bolton. 

Account  of  recent  progress  in  Mineralogy,  by  Prof.  E.  S.  Dana. 

Account  of  recent  progress  in  Botany,  by  Prof.  W.  G,  Farlow. 

Account  of  recent  progress  in  Zoology,  by  Prof.  Th.  Gill. 

Account  of  recent  progress  in  Anthropology,  by  Prof.  O.  T.  Mason. 

Miscellaneous  papers  and  extracts  from  correspondence  on  Anthro- 
pology. 

ASTRONOMICAL  ANNOUNCEMENTS  BY  TELEGRAPH. 

During  the  past  year  an  important  change  has  been  made  in  the  di- 
rectorship of  the  astronomical  telegraphy  so  long  undertaken  by  this 
Instit  ution.  It  was  stated  in  the  last  report  that  the  "  Science  Observer  " 
of  Boston,  under  the  editorship  of  John  Eitchie,  jr.,  of  the  Harvard 
College  Observatory,  had  for  some  time  past  supplemented  this  work  by 
issuing  '* special  circulars^  furnishing  successive  elements  and  ephe- 
merides  of  obser?fed  comets,  &c.,  and  also  by  frequently  telegraphing  the 
same  by  cable  dispatches  in  a  peculiar  phrase  code  adopted  for  this 
purpose. 

On  being  informed  that  this  enterprising  agency  was  willing  and  pre* 
pared  to  take  the  entire  charge  of  the  system,  the  Smithsonian  Insti- 
tution, agreeably  to  its  settled  policy  not  to  expend  its  energies  on  in- 
terests otherwise  provided  for,  expressed  its  readiness  to  transfer  the 
control  of  this  useful  service  to  the  Harvard  College  Observatory,  on 
the  formal  acceptance  of  the  same  by  its  director.  Prof.  Edward  0. 
Pickering.  The  principal  portion  of  the  correspondence  relative  to  this 
matter  is  presented  in  the  appendix  to  this  report.  On  the  receipt  of 
.    S.  Mis.  69 [^ 
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Professor  Pickering's  reply  the  following  circular  was  published  a  Jil 
distributed  to  all  our  astronomical  correspondents : 

"  Smithsonian  Institution, 
^'  Washington,  D.  C,  January  10,  1883. 

"Arrangements  having  been  completed  with  the  director  of  the  Har- 
vard College  Observatory  for  conducting  the  system  of  telegraphic  an- 
nouncements of  astronomical  discoveries,  which  was  established  by  this 
Institution  in  1873,  you  are  hereby  informed  that  from  and  after  this 
date  the  American  center  of  reception  and  <listribntion  of  such  an- 
nouncements will  be  '  The  Harvard  College  Observatory,  Cambridge, 
Mass.,'  to  which  address  all  astronomical  telegrams  should  in  future 
be  sent.  It  is  hoped  and  believed  that  this  transfer  of  a  highly  impor- 
tant service  will  prove  beneficial  to  the  interests  of  astronomical  science,^ 

Thus  the  work  of  receiving  and  distributing  transatlantic  announce- 
ments of  astronomical  discoveries,  established  and  faithfully  conducted 
by  this  Institution  for  the  past  ten  years,  has  been  committed  to  other,  and 
we  feel  assured  worthy,  hands.  It  is  believed  that  astronomical  inter- 
ests will  be  benefited  by  the  transfer ;  and  while  retiring  from  its  future 
charge,  we  shall  always  be  ready  to  co-operate  as  far  as  practicable  in 
this  important  field  *'  for  the  diffusion  of  knowledge." 

This  notice  will  properly  close  with  a  copy  of  the  circular  prepared^ 
by  Professor  Pickering  (dated  February  14,  1883)  on  assuming  the 
charge : 

^^ Circular  relative  to  the  collection  and  distribution  of  astronomical  in 
telligence, — The  arrangements  described  in  this  circular  have  been  made 
in  order  to  render  the  transmission  of  astronomical  intelligence  mort 
speedy  and  accurate. 

"An  association  of  about  fifty  European  observatories  has  recently 
been  formed,  with  its  headquarters  at  the  Royal  Observatory,  Kiel^ 
Germany,  directed  by  Professor  Krueger,  who  has  taken  charge  of  tht 
business  of  the  association.  Connections  by  cable  have  been  established 
with  South  America,  South  Africa,  and  Australia,  and  the  Harvaixi 
College  Observatory  has  been  requested  to  co-operate  with  it  in  the 
United  States,  by  receiving  an<l  distributing  in  this  country  the  tele 
gra[)]iic  information  sent  from  Kiel,  and  by  forwarding  to  Kiel  by  tele- 
grafdi  any  similar  information  of  importance  collected  from  American 
astronomers.  By  the  courtesy  of  Professor  Baird,  Secretary  of  th€ 
Smithsonian  Institution,  the  function  hitherto  performed  by  the  Insti- 
tution, of  collecting  and  transmitting  announcements  of  discovery,  has 
been  transferred  to  the  Harvard  College  Observatx)ry. 

"  In  accepting  this  transfer  it  is  right  that  a  public  acknowledgment 
should  be  made  of  the  service  rendered  to  science  by  the  Smith^uiaii 
Institution  in  undertaking  the  labor  from  which  it  now  retires.  For 
many  years  its  action  has  relieved  a  want  generally  recognized,  although 
not  otherwise  provided  for;  while,  as  soon  as  astronomers  were  prepared 
to  assume  the  task,  the  Smithsonian  Institution  courteously  offered  to 
facilitate  the  change  which  has  just  been  made. 

*^Tlie  members  of  the  European  association  above  mentioned  have 
agreed  to  contribute  a  fixed  annual  sum  fur  the  payment  of  its  expenses, 
in  return  for  which  they  are  to  receive  from  Kiel  the  dispatches  which 
may  be  received  at  that  place. 

^*  In  the  absence  of  any  similai*  action  on  the  part  of  American  astrou- 
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omers,  the  dispatches  sent  from  Kiel  to  this  country  will  be  imme- 
diately communicated  to  the  Associated  Press,  and  to  the  observatories 
and  such  other  institutions  and  persons  as  may  make  special  arrange- 
ments for  obtaining  them. 

''*'  The  importance  of  the  work  thus  begun  requires  that  a  special  offi- 
cer of  the  observatory  should  be  intrusted  with  it.  Mr.  John  Eitchie, 
jr.,  of  Boston,  has  accordingly  been  appointed  assistant  in  charge  of 
this  service,  and  the  details  of  the  proposed  system  are  explained  by 
him  in  the  circular  distributed  with  this. 

"American  astronomers  are  requested  to  send  to  the  *  Harvard  Col- 
lege Observatory,  Cambridge,  Mass.,'' telegraphic  information  of  dis- 
coveries of  comets,  asteroids,  or  phenomena  of  any  kind  requiring  im- 
mediate attention.  Arrangements  will  be  made  to  refund  the  cost  of 
SQch  telegrams  to  the  senders  when  their  contents  are  of  importance. 
It  is  very  desirable  that  the  messages  should  conform  to  the  principles 
stated  in  Mr.  Ritchie's  circular. 

"  The  success  hitherto  attained  by  Messrs.  Chandler  and  Ritchie — 
both  of  whom  are  now  connected  with  the  observatory — in  their  pro- 
ject of  improving  the  mode  of  transmitting  astronomical  telegrams 
encouragei^  the  belief  that  the  system  now  adopted  will  prove  expedi- 
tious and  satisfactory.  Mr.  Chandler  will  continue  his  computations  of 
i^metary  orbits,  which  will  be  distributed  by  telegraph,  as  heretofore, 
when  that  course  seems  to  be  desirable. 

*' Edward  C.  Pickering, 
"  Director  of  Harvard  College  Observatory. 

"  Cambridge,  Mass.,  February  14, 1883." 

international  exchanges. 

Among  the  subjects  occupying  more  than  any  other  the  attention  of 
the  Smithsonian  Institution  is  the  system  of  international  exchanges, 
as  initiated  about  the  year  1850,  and  carried  on  with  constantly  expand- 
ing scope  to  the  present  time.  It  was  begun  purely  for  the  purpose  of 
enabling  the  Institution  to  distribute  its  own  publications  and  obtain 
exchanges  in  return,  but  gradually  its  inhere  was  extended  tirst  to 
scientific  institutions  and  specialists  of  the  United  States,  then  to  in- 
Ktitutions  and  individuals  of  the  remainder  of  the  New  World,  and 
finally  to  the  various  Bureaus  of  the  Government  and  the  Congressional 
Librarv'.  The  number  of  packages  from  foreign  countries  for  distribu- 
tion in  the  United  States  during  1883  was  8,262,  and  filled  232  boxes. 
Those  received  from  institutions  and  indivi<luals  in  America,  including 
the  United  States  Government,  for  transmission  abroad  consisted  of 
18,063  packages,  and  required  495  boxes  for  their  accommodation,  each 
box  averaging  contents  of  perhaps  8  cubic  feet  and  weighing  78,647 
pounds. 

In  the  accompanying  report  of  Mr.  Boehmer,  the  officer  in  charge  of 
this  branch,  will  be  fbund  full  details  of  this  work — so  important  a 
foctor  in  accomplishing  the  mission  of  the  Smithsonian  Institution. 

From  the  1st  of  July,  1883,  by  enactment  of  Congress,  the  disburse- 
ment of  a  specific  appropriation  for  international  exchanges  (consti- 
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tatiu^  the  third)  has  been  under  the  State  Department,  amounting  to 
$7,500,  This  allowance  has  been  a  very  important  relief  to  the  In- 
stitution, which  originally  was  obliged  to  meet  all  the  costs  of  this 
work,  sometimes  to  the  amount  of  $12,000  annually,  out  of  its  small  in 
come.  The  appropriation  by  Congress,  first  of  $3,500,  next  of  $5,000, 
and,  next  of  $7,500,  has  enabled  the  Institution  to  meet  the  burden 
more  easily  and  to  greatly  increase  the  eflftciency  and  extent  of  the 
system,  although  the  additional  cost  in  1883  met  from  the  Smithsonian 
fund  has  been  $6,192.34. 

If  the  Institution  were  obliged  to  pay  the  full  freight  charges  on  its 
packages  carried  by  ocean  steamers,  the  cost  would  necessarily  be  in- 
creased by  several  thousands  of  dollars.  Thanks,  however,  to  the 
liberality  of  the  principal  stenmship  companies,  no  charges  whatever 
are  made  for  such  transportation. 

The  principal  companies  making  this  concession  are  the  following: 

American  Colonization  Society,  Washington,  D.  0. 

Anchor  Steamship  Company  (Henderson  &  Bro.,  agents).  New  York. 

Atlas  Steamship  Company  (Pim,  Forwood  &  Co.,  agents),  New  York. 

Bailey,  H.  B.,  &  Co.,  New  York. 

Beadle,  E.  R.,  Philadelphia. 

Bixby,  Thomas  &  Co.,  Boston,  Mass. 

Bland,  Thomas,  New  York. 

Borland,  B.  K.,  New  York. 

Cameron,  R.  W.,  &  Co.,  New  York. 

Conipagnie  G^n^rale  Transatlantique  (L.de  B6bian,  agent ),  New  York. 

Cunard  Royal  Mail  Steamship  Line  (Vernon  Brown  &  Co.,  jigents). 
New  York. 

Dallett,  Boulton  &  Co.,  New  York. 

Dennison,  Thomas,  New  York. 

Hamburg  American  Pjicjtet  Company  (Kunhardt  &  Co.,  agents), 
New  York. 

Inman  Steamship  Company,  New  York. 

Merchants'  Line  of  Steamers,  New  York. 

Monarch  Line  (Pattou,  Vickers  &  Co.,  agents).  New  York» 

Muiioz  y  Espriella,  New  York. 

Murray,  Ferris  &  Co.,  New  York. 

Netherlands  American  Steam  Navigation  Company  (H.  Cazaux, 
agent),  New  York. 

New  York  and  Brazil  Steamship  Company,  New  York. 

New  York  and  Mexico  Steamship  Company,  New  York. 

North  German  Lloyd  (agents,  Oelrichs  &  Co.,  New  York  ;  Schu- 
macher &  Co.,  Baltimore). 

Pacific  Mail  Steamship  Company,  New  York. 

Panama  Railroad  Company,  New  York. 

Red  Star  Line  (Peter  Wright  &  Sons,  agents).  New  York. 

Spinney,  Joseph  S.,  New  York. 
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Steamship  Lines  for  Brazil,  Texas,  Florida,  and  Nassau,  N.  P.  (C. 
W.  Malloo'  &  Co.,  agents),  New  York. 

White  Cross  Line  of  Antwerp  (Punch,  Edye  &  Co.,  agents),  New 
York. 

Wilson  &  Asmus,  New  York. 

The  Monarch  Line,  recently  added  to  the  list,  running  direct  from 
New  York  to  London,  greatly  facilitates  the  exchanges  between  the 
United  States  and  Great  Britain. 

The  Pennsylvania  Eailroad  Company  and  the  Baltimore  and  Ohio 
Company  have  continued  their  concessions  of  reduced  fares,  and  the' 
freight  steamer  lines  between  Washington  and  New  York  have  also 
made  liberal  concessions,  which  have  been  of  very  great  value. 

Acknowledgments  are  also  due  to  the  foreign  ministers  and  consuls 
of  the  various  Governments  for  their  assistance  in  taking  charge  of  the 
packages  intended  for  the  countries  which  they  respectively  represent 
and  transmitting  them  with  care  to  their  destination. 

The  following  tables  will  give  some  particulars  of  the  statistics  of 
the  distribution  of  packages  thus  made: 

MeoeipU, 


Parpone  of  »Dd  aoarce  of  receipt. 


For  foreipi  distribution : 

From  GoverumeDtDepartiiieiita  (paokAges). 

From  Smithsonian  Inntitntion 

From  Kcientifio  flocieties 

From  individualB 


2.  For  home  diBtrilration 

3.  For  Govemmeut  exobanges 

Total  receipts,  packages 


In  1881. 

In  1882. 

6,470 

7, 0.'ve 

5,119 

647 

4,826 
6,436 
3,631 

768 

14, 161 

7,890 

15,650 

19  292 

7,187 

31,568 

87,551 

58,047 

In  1883. 


7.1G5 

6,218 

8,90J 

780 

18.0G3 

8, 2G-J 

87,569 

63,894 


Transmiseions  during  the  lati  eight  years. 
1.  FOREIGN  EXCHANGES. 


Items. 

1876. 

1877. 

187& 

1879 

1880. 

1881. 

1882. 

1888. 

Xttmber  of  boxes    ................. 

323 

2,261 

80,750 

397 

2,779 

99,250 

309 

2,160 

69,220 

311 

2,177 

60,975 

268 

1.976 

60,800 

407 

2,800 

100,760 

422 

2,950 

105,500 

495 

Bulk  in  cubic  fe<'t 

3,2^'« 
122, 265 

Wfiuht  in  Dounds 

2.  DOMESTIC  EXCHANGES. 


I'oul  oddrcsMS  to  institntions. 
Ttftal  addresses  to  individuals  . 


Total  namber  of  parcels  to  institu- 
tions   

Total  nnmber  of  parcels  to  indivlil- 
amis 

Total  namber  of  parcels 


310 
8*28 

392 
874 

392 
370 

444 

341 

885 
560 

600 
454 

548 
399 

3,705 
1,148 

3,888 
;,094 

4,059 
1,233 

5,786 
1,185 

4,021 
1.566 

7,088 
1,347 

7,192 
1,167 

4,853 

4.962 

5,292 

6.971 

5,587 

8.433 

8,350 

3.  GOVERNMENT  EXCHANGES. 


423 
471 


8,677 
2,823 


11.000 


Istol  Bomber  of  boxes. 


122 


73 


78 


67 


86 


96 


122 


76 
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Government  Document  Exolumge. — The  exchauge  of  official  publica- 
tions of  the  United  States  Government  for  those  of  most  other  foreign 
nations  has  been  continued,  as  in  previous  years,  under  the  auspices  of 
the  Smithsonian  Institution,  in  accordance  with  the  law  of  Congress, 
and  a  large  number  of  valuable  publications  have  been  sent  to  agencies 
designated  by  their  respective  countries. 

Previous  reports  contain  full  details  of  the  arrangement.  The  essen- 
tial points  consist  in  the  receipt  by  the  Joint  Library  Committee  of  Con- 
gress of  fifty  extra  (topics  of  all  (Toveriiment  publications  to  be  used  in 
the  distribution. 

I  regret  to  say  that  comparatively  few  of  the  nations,  even  of  those 
which  had  formerly  agreed  to  enter  upon  an  exchange,  have  carried  oat 
their  promises ;  and  it  is  a  somewhat  serious  question  as  to  whether  onr 
own  self-respect  will  permit  us  to  continue  all  these  transmissions  with- 
out corresponding  returns.  We  cannot,  of  course,  ask  for  the  equiva- 
lent in  bulk,  as  no  nation  prints  so  large  an  amount  of  official  matter  as 
the  United  States  does.  It  is,  however,  not  too  much  to  ask  that  what- 
ever may  be  published,  however  small  in  quantity,  shall  be  forwarded. 

Some  of  the  most  im[)ortant  nations  are  conspicuous  by  their  absence 
from  this  arrangement,  notably  Germany,  with  which  we  have  found  it 
impossible  to  make  any  arrangement.  Great  Britain,  which,  until  1883, 
has  not  been  on  our  list,  ha6,  during  the  year,  made  the  most  satisfac- 
tory arrangements,  and  it  is  expected  that  a  large  number  of  works  of 
important  character  will  be  received  and  transferred  to  the  Library  of 
Congress. 

It  is  of  course  understood  that  this  entire  transaction  was  intended 
by  Congress  to  be  for  the  benefit  of  the  Library  of  Congress,  and  all  the 
publications  when  received  are  immediately  transferred  toIVlr.  Spofford's 
care. 

LIBRARY. 

The  usual  steady  increase  in  the  number  of  books  reported  by  the 
library  as  received  is  indicated  for  1883 — 12,675  pieces,  as  against  11,779 
of  1882.  These  are,  for  the  most  part,  obtained  by  exchanges ;  to  a  less 
extent  by  absolute  donations,  and  still  less  by  purchases.  As  heretofore, 
these  books  have  been  transferred  on  arrival  to  the  Library  of  Congress, 
excepting  where  purchased  expressly  for  the  use  of  the  National  Museum, 
or  needed  for  the  service  of  that  branch  of  the  Institution ;  all  serials, 
however,  being  regularly  transferred. 

In  many  cases  we  have  been  enabled  to  obtain  a  second  series  of 
many  important  journals  and  publications  of  societies,  in  exchange  for 
the  volumes  of  the  Bulletins  and  Proceedings  of  the  National  Museum, 
which  are  eagerly  sought  aft^r,  and  the  acquisition  of  which  is  consid- 
ered to  be  a  matter  of  great  importance. 

In  this  latter  establishment  the  same  system  as  heretofore  has  been 
continued — namely,  that  of  allowing  all  books  on  special  subjects  to  be 
taken  charge  of  by  the  curators  of  those  branches,  while  mixed  or 
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$eii(^ral  work^  are  retained  in  the  central  library  room.  The  librarian 
keeps^  of  conrse,  an  accnrate  record  of  the  disposition  of  each  book,  so 
that  any  applicant  can  be  referred  at  once  to  the  place  of  deposit  of 
^iich  book  in  possession  of  the  Masenm  that  he  may  wish. 

Attention  is  again  called  to  the  importance  of  an  arrangement  by 
(vbich  a  card  catalogue  of  all  books  in  the  libraries  of  the  various  De- 
partments can  be  kept  in  charge  of  the  Congressional  Library,  so  that 
the  actaal  depository^  and  the  most  convenient  one,  of  any  book  may  be 
indicated  to  an  applicant. 

The  following  is  a  statement  of  the  books,  maps,  and  charts  received 
by  the  Smithsonian  Institution  during  the  year  1883,  and  transferred 
to  the  Library  of  Congress  and  the  National  Museum: 


DescriptioD. 


Yolnmes 

Parts  of  volanieM. 

Pamphlets 

Map8  and  charts. 


Total 


Octavo  or 
smaller. 


1,312  , 

4,060  . 
2,200  I 


Quarto  or 
larger. 


442 

4,170 

368 


Total. 


1,754 
8,134 

2,568 
219 


12,675 


RELATIONS  OP  THE  SMITHSONIAN  INSTITUTION  TO   OTHER  BODIES. 

The  hearty  co-operation  of  the  various  Departments  of  the  Govern- 
ment in  the  scientitic  work  of  the  Smithsonian  Institution,  whether  re- 
lating more  particularly  to  the  National  Museum  or  to  the  solution  of 
scientific  problems  in  general,  has  never  been  more  strongly  marked 
than  during  the  past  year ;  and  it  is  with  great  pleasure  that  I  take 
this  occasion  to  make  proper  mention  of  the  same. 

The  Navy  Department. — Previous  reports  have  referred  to  the  experi- 
ment initiated  by  the  Navy  Department  of  detailing  six  ensigns  for  Iphe 
service  of  the  National  Museum.  The  object  of  this  measure  of  the  De- 
partment was  to  impart  to  a  body  of  young  naval  officers  such  training 
as  might  enlarge  their  sphere  of  mental  activity,  and  enable  them  to 
utilize  in  the  interests  of  the  Department  and  of  science  the  many  op- 
portunities of  research  and  investigation  presenting  themselves  in  the 
coarse  of  their  cruises  and  other  duties. 

The  first  detail  of  this  l^ind  was  made  in  the  autumn  of  1881 ;  the 
Hecond  in  1882,  and  the  third  in  the  autumn  of  1883. 

These  gentlemen,  as  mentioned  hereafter,  have  all  been  assigned  to 
daty  with  the  curators  of  the  Museum  and  assistants  of  the  Cnited  States 
Geological  Survey,  their  own  preferences  being  considered  as  far  as  pos- 
sible. 

I  am  very  happy  to  say  that  the  experiment  has  proved  to  be  a  de- 
cided success,  the  officers  applying  themselves  to  their  work  with  great 
diligeacey  and  obtaining  a  fair  knowledge  of  the  subjects  upon  which 
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they  are  engaged  in  a  i^easonably  short  time.  There  is  every  reason  to 
believe  that  from  year  to  year,  as  this  service  is  coutinned,  the  Navy 
will  receive  back  a  body  of  officers  who  will  reflect  luster  on  the  De- 
partment and  on  the  country. 

The  measure  in  question  appears  to  be  quite  popular  in  the  Navy, 
Judging  from  the  number  of  officers  who  have  made  application  for  par- 
ticipation in  the  benefits. 

The  details  for  the  past  three  years  have  been  as  follows : 

IHrst  year^  1881. 

B.  H.  Miner,  attached  to  Albatross, 

E.  E.  Hayden,  in  hospital  at  Portland,  Me. 

J.  B.  Blisb,  attached  to  Jamestown. 

H.  S.  Chase,  National  Museum. 

L.  M.  Garrett,  attached  to  Albatross. 

G.  G.  Marsh,  National  Museum. 

Second  year^  1882. 

H.  G.  Dresel,  National  Museum. 
J.  B.  Bemadou,  ordered  to  Gorea. 
A.  A.  Ackerman,  attached  to  A  Ibatross. 
A.  P.  Niblack,  National  Museum. 
E.  Wilkinson,  National  Museum. 
W..E.  Safford,  National  Museum. 

Third  year^  188.'^. 

H.  M.  Witzel,  National  Museum. 
O.  G.  Dodge,  National  Museum. 
J.  H.  Fillmore,  National  Museum. 
G.  8.  McGlain,  National  Museum. 
H.  S.  Knapp,  National  Museum. 
6.  H.  Harlow,  National  Museum. 

Lieutenant  Winslow,  who  was  detailed  for  duty  in  securing  statistics 
of  the  production,  distribution,  and  varieties  of  the  oyster  industry  of 
the  United  States  for  the  census  of  1880,  has  completed  his  report  on 
that  subject,  and  was  subsequently  occupied  in  collecting  material  of  a 
similar  character  for  the  London  Fisheries  Exhibition,  and  also  in  ar- 
ranging and  labeling  the  collections  made  for  that  object.  He  is  now 
devoting  himself  to  the  special  investigation  of  a  number  of  the  useful 
moUusca  of  the  country. 

Dr.  J.  M.  Flint,  of  the  medical  department  of  the  Navy,  still  continues 
the  efficient  relationship  to  the  National  Museum  referred  to  in  the  pre- 
ceding report. 

Among  the  special  divisions  of  the  National  Museum  a  collection  of 
the  medicines  of  all  nations  has  been  receiving  much  consideration. 
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With  the  co-operation  of  the  leading  drnggists,  and  by  tneatid  of  ex- 
tended exchanges,  a  collection  has  been  bronght  together  superior  to 
any  other  in  the  United  States  and  scarcely  excelled  by  any  in  Europe. 

Dr.  Flint  has  had  supervision  of  this  collection,  and  has  brought  it 
into  admirable  condition,  the  specimens  being  all  neatly  put  up  and 
proi»erly  labeled  with  the  scientific  and  common  names,  and  made 
available  for  study.  Further  refereuce  to  this  collection  will  be  fouud 
in  another  part  of  the  report. 

At  the  suggestion  of  the  Institution,  the  Secretary  of  the  Navy  de 
tailed  Messrs.  Dresel  and  Ackerman,  two  ensigns  on  duty  at  the  Insti- 
tution, to  the  Yantic — the  naval  vessel  which  convoyed  the  Proteus  in 
her  trii)  for  the  relief  of  Lieutenant  Greely  and  his  party  at  Lady 
Franklin  Bay.  These  gentlemen  made  very  valuable  collections  in  zo- 
ology and  mineralogy,  which  have  been  turned  over  to  the  National 
Museum,  and  have  been  absorbed  in  the  general  collections. 

The  Secretary  also  assigned  Ensign  Bernadou,  at  the  suggestion  of 
the  Institution,  for  duty  with  the  steamer  Alert,  about  to  proceed  to 
Oorea,  with  the  understanding  that  he  was  to  be  detached  from  that 
vessel  on  reaching  Corea,  and  permitted  to  devote  himself  to  scientific 
research,  under  the  direction  of  the  Institution.  He  is  specially  inter- 
ested in  chemistry,  mineralogy,  and  geology ;  but  he  hopes  to  make  com- 
[)rehensive  collections  in  many  other  branches. 

The  Secretary  of  State  also  furnished  Mr.  Bernadou  with  a  special  pass- 
port to  Oorea,  and  a  letter  commending  him  to  Mr.  Foote,  the  United 
States  minister  to  that  country. 

The  Finta  being  under  orders  for  Alaska,  Dr.  Crawford,  of  the  Nav^-, 
offered  his  services  as  collector,  and  applied  for  the  necessary  appa- 
ratus for  making  alcoholic  collections.  Suitable  tanks  filled  with  alcohol 
an<l  other  supplies  were  forwarded  to  the  vessel;  but  as  Dr.  Crawford 
was  detached  from  service  on  her,  his  successor,  Dr.  Willson,  very  kindly 
renewed  the  ofter,  and  will  doubtless  make  due  report  of  his  labors. 

The  War  Department — The  United  States  Signal  Service. — The  close  re- 
lationship existing  between  theobjectsof  the  Smithsonian  Institution  and 
the  United  States  Signal  Oflfice,  as  established  by  the  transfer  to  that 
Bureau  of  the  entire  meteorological  org<anization,  has  continued  to  the 
present  time.  The  most  important  connection  is  in  the  prosecution  of 
scientific  research  in  various  parts  of  the  country,  as  shown  more  par- 
ticularly in  the  establishment  of  stations  in  northern  or  Arctic  America. 
Many  of  the  persons  selected  by  the  Signal  Office  for  carrying  on  re-  - 
search  in  the  interests  of  climatology,  either  for  its  own  special  purposes, 
or  in  co-operation  with  the  international  arrangements,  have  been  nom- 
inated by  the  Smithsonian  Institution,  at  the  request,  or  by  the  permis 
sion  of  the  Chief  Signal  Officer.  Instructions  as  to  the  special  desiderata 
have  been  issued,  and  the  additional  expenses  needed  in  the  way  of  out- 
fit and  supplies  have  been  furnished  by  the  Institution.  The  result  has 
been  to  add  a  great  amount  of  important  information  to  what  we  pre- 


42  REPORT  OF  THE   SECEETAHY. 

vioasly  kuew  of  the  natural  history,  geology,  and  anthropology  of  the 
regions  north  of  the  United  States ;  while,  of  coarse,  fall  provision  has 
been  made  for  the  necessary  physical  research  required  by  the  Signal 
Office. 

The  Treasury  Department, — A  somewhat  similar  arrangement  to  thatof 
the  Signal  Office  has  been  made  with  the  Life-Saving  Service,  under 
the  direction  of  Superintendent  Kimball,  who  instructed  the  keepers  of 
stations  to  carry  out  the  provisions  of  a  circular  issued  b3'  the  Institu- 
tion, requesting  telegraphic  announcement  in  regard  to  the  stranding 
of  cetaceans,  strange  fishes,  and  any  other  unusual  inhabitants  of  the 
sea. 

In  another  part  of  this  report  will  be  found  a  full  statement  of  the 
very  important  results  already  accomplished. 

The  Light-House  Board  of  the  Treasury  Department  has  also  con- 
tinued its  co-operation  by  requiring  observations  of  ocean  temperatures 
at  various  light-ships  and  light-houses  along  the  coast.  The  data  ac- 
cumulated in  this  way  have  been  of  the  utmost  imi)ortance  in  connection 
with  the  general  problems  of  ocean  physics,  and  have  been  used  to  very 
great  advantage  in  solving  many  questions  concerning  the  migrations 
of  fishes  along  the  coast. 

The  Interior  Department. — Another  extremely  imi)ortant  addition  to 
the  exhibits  of  the  National  Museum  results  from  the  transfer  of  the 
entire  collection  of  Washington  relics  from  the  Interior  Department, 
where  they  had  been  until  now  in  the  custody  of  the  Commissioner  of 
Patents.  In  this  was  included  not  only  the  old  collection  that  had 
been  on  view  for  so  many  years,  but  also  a  large  number  of  objects 
purchased  some  years  ago  by  Congressional  appropriation  from  Col- 
onel Lewis,  and  never  unpacked  after  their  arrival  in  the  city.  These 
articles  have  all  been  placed  temporarily  in  large  cases  in  the  north 
hall,  and  will  as  soon  as  possible  be  transferred  to  more  suitable  de- 
positories, where  they  can  be  more  readily  observed  and  appreciated. 
The  utmost  care  is  taken  of  this  collection,  which  is  justly  prized  as 
one  of  the  most  valuable  properties  of  the  National  Museum. 

Some  other  articles  of  historical  interest  were  also  received  on  the 
same  occasion. 

Relations  to  Foreign  Governments. — Under  the  head  of  "  Explorations 
in  Labrador"  will  be  found  a  reference  to  the  researches  of  Mr.  Lucien 
M.  Turner.  It  became  necessary  in  the  earlier  part  of  the  year  to 
renew  the  su])plies  of  alcohol,  ammunition,  &c.,  to  Mr.  Turner ;  and  as 
the  vessel  by  which  communication  is  effected  starts  for  Montreal  and 
Quebec,  and  not  from  any  American  port,  the  question  of  duties — on 
the  alcohol  especially — became  one  of  some  importance. 

By  the  assistance  of  the  Department  of  State,  the  intervention  of 
Mr.  Bobbins,  United  States  commercial  agent  at  Ottawa,  with  the 
Canadian  minister  of  finance  was  secured;  and  it  was  finally  arranged 
that  on  the  request  of  the  Secretary  of  the  Treasury  to  that  efiect  small 
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qaantities  of  Bupplies  for  Mr.  Tarner  or  other  agents  of  the  Smith- 
80uiau  InstitatioD  iu  the  Provincefi  might  be  sent  in  by  it  to  several 
ports  of  entry  free  of  duty,  the  collectors  of  customs  at  Montreal, 
Quebec,  and  Victoria  being  notified  to  that  eflect.  Use  was  made  of 
this  privilege,  not  only  iu  connection  with  Mr.  Turner's  work,  but  also 
in  the  sending  of  alcohol  to  Mr.  James  G.  Swan  preliminary  to  his  re- 
searches of  the  season  in  the  Queen  Charlotte  Islands. 

Transportation  Facilities. — The  occasion  of  having  a  large  quantity  of 
freight  to  forward  to  London,  for  the  service  of  the  International  Fish- 
ery Exhibition  in  that  city,  made  it  of  great  importance  to  secure  as  low 
rates  as  possible,  the  quantity  to  be  shipped  representing  an  aggregate 
of  about  24,000  cubic  feet,  or  600  measurement  tons. 

The  Pennsylvania  Kailroad  Company  promptly  responded  to  an  appeal 
for  aid  by  furnishing  cars  at  most  favorable  rates,  to  be  loaded  by  the 
Institution,  and  made  very  satisfactory  arrangements  in  regard  to  light- 
erage of  the  packages  and  their  transfer  to  the  steamers. 

An  arrangement  was  also  made  with  Messrs.  Patton,  Yickers  &  Co., 
agents  of  the  Monarch  Line  of  steamers,  plying  between  ]N^ew  York  and 
Loudon  direct,  by  which  the  goods  were  carried  at  reduced  rates  for  the 
round  trip. 

The  gentlemen  just  referred  to  also  kindly  agreed  to  carry  the  regu- 
lar boxes  of  international  exchanges  system  of  the  Institution  free  of 
charge,  in  this  respect  following  out  the  liberal  example  of  all  the  other 
Unes  between  New  York  and  the  rest  of  the  world. 

Very  favorable  offers  for  freights  between  New  York  and  Wash- 
ington have  also  been  made  by  the  Inland  and  Seaboard  Coasting  Com- 
pany, and  accepted  by  the  Institution. 

International  and  State  Exhibitions.--^S\nce  the  International  Exhibi- 
tion in  Philadelphia,  in  1876,  exhibitions  of  a  somewhat  similar  char- 
acter, although  more  limited,  have  been  held,  in  many  of  the  cities  of  the 
United  States,  these  usually  opening  in  August  or  September  and  lasting 
till  towards  the  end  of  the  year.  Application  is  usually  made  to  the  In- 
stitution by  the  directors  of  these  organizations  for  the  loan  of  specimens 
from  the  National  Museum.  In  most  cases,  however,  it  has  not  been 
considered  expedient  to  take  any  action,  excepting  in  ca^es  where  impor- 
tant contributions  to  the  National  Museum  could  be  expected  iu  return, 
or  where  Congress  definitely  authorized  a  loan  in  the  particular  case.  It 
in  not  generally  understood  that,  excepting  where  the  Museum  is  to  be 
benefited,  there  is  no  authority  for  allowing  any  specimens  to  leave  the 
walls  of  the  Museum  buildings,  and  it  was  only  by  direct  authority  of 
Congress  that  displays  were  made  at  Philadelphia  and  in  the  Fishery 
Exhibitions  at  Berlin  and  London. 

Quite  a  large  collection,  however,  of  duplicate  specimens  was  fur- 
nished for  exAibition  at  the  International  Exposition  held  at  Louisville 
donng  the  year  1883,  this  consisting,  in  large  part,  of  showy  objects, 
iQch  as  an  ethnological  display  from  Alaska,  the  skeleton  of  a  whale. 
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some  mounted  mammals,  &c.  The  stipulation  in  the  Congressional 
enactment,  that  they  were  to  be  taken  from  and  returned  free  of  expense 
to  the  Institution,  has  been  carried  out,  and  the  various  objects  have  been 
returned  with  but  a  moderate  amount  of  deterioration. 

Earlier  in  the  year  similar  action  was  taken  in  regard  to  the  Chicago 
Railway  Exposition,  in  the  loftn  of  one  of  the  earliest  locomotives  used 
in  Pennsylvania,  and  presented,  at  the  Philadelphia  Centennial,  to  the 
National  Museum  by  the  Pennsylvania  Eailroad  Company. 

Some  collections  were  lent  to  the  Foreign  Exhibition  which  opened 
in  Boston  September  14  and  continued  to  the  end  of  the  year.  This 
was,  however,  on  condition  that  a  very  valuable  exhibit  made  by  the 
Kajah  of  Lahore,  and  at  the  disposal  of  the  authorities  of  the  exhibition, 
be  presented  to  the  National  Museum  at  the  close. 

Electric  Light  Accommodation. — The  loan  by  the  Brush-Swan  Electric 
Company  of  a  powerful  dynamo  machine  of  six  3,000-candle-power,  and 
of  a  series  of  arc-lights  for  the  purpose  of  experiment  upon  the  lighting 
of  the  Museum  building,  as  also  for  use  in  electric  photography,  hiis 
already  been  mentioned.  A  suitable  engine  for  working  the  dynamo 
was  obtained  at  the  expense  of  the  Museum,  and  the  apparatus  put  in 
efficient  running  order.  This  has  since  been  under  the  direction  of  Mr. 
A.  A.  Duly,  the  engineer  of  the  building,  and  Mr.  William  J.  Green, 
the  electrician. 

On  several  occasions  the  halls  of  the  building  have  been  lighted  with 
this  apparatus;  and  very  constant  use  was  made  of  it  in  the  prepara- 
tion of  enlarged  photographs  of  scenes  connected  with  the  fishery 
industries,  to  be  used  for  exhibition  at  London.  Several  hundreds  of 
these  were  enlarged  from  a  size  of  10  by  12  inches  to  that  of  30  by  40 ;  and, 
being  finished  up  in  crayon,  constituted  a  very  interesting  and  striking 
element  of  the  international  display  at  London. 

In  December,  Mr.  A.  A.  Hayes,  representing  the  Brush  Company, 
asked  the  privilege  of  making  an  exhibition,  in  the  lecture  room  of 
the  Museum,  of  the  Brush  storage  battery  system,  which  was  readily 
granted.  A  battery  was  placed  in  the  lecture  room,  connected  with 
forty  of  the  Swan  incandescent  lights,  and  was  charged  by  the  Brush 
dynamo  machine  referred  to.  The  exhibition  was  continued  several 
successive  evenings,  and  was  witnessed  by  a  number  of  Government 
officials  and  prominent  citizens  of  Washington  who  were  present  b^^ 
invitation.    The  exhibition  was  reported  to  be  entirely  satisfactory. 

The  light  was  also  used  on  the  occasion  of  the  lecture  of  Professor 
Powell,  before  the  Biological  and  Anthropological  Societies  of  Wash- 
ington, as  already  mentioned. 

The  apparatus  hits  been  left  in  the  lecture  room  for  such  additional 
use  by  the  Institution  as  it  may  desire. 

Forestry  Inquiries, — At  the  request  of  the  Biological  Society  of  Wash- 
ington,which  is  ver^^much  interested  in  thequestion  of  forest  trees(either 
native  or  planted)  in  the  District,  the  Institution  issued  a  circular  asking 
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Tarious  persons  informed  on  the  subject,  including  superintendents  of 
parks  and  grounds,  for  lists  of  the  trees  the  existence  of  which  in  the 
District  is  known  to  them.  The  information  thus  obtained  will  be  col- 
lated and  presented  in  the  form  of  a  map,  which  will  undoubtedly^ be 
of  much  interest. 

Among  the  various  courtesies  extended,  directly  or  indirectly,  to  the 
Institution,  was  an  invitation  to  the  Secretary  to  permit  his  name  to 
be  used  as  one  of  a  committee  on  a  bill  providing  for  the  protection  of 
American  forests.  He  was  also  asked  to  serve  as  a  member  of  the  jury 
iu  the  International  Horticultural  Exposition,  to  be  held  at  St.  Peters- 
burg on  the  17th  of  May,  under  the  auspices  of  the  Imperial  Horticult- 
ural Society  of  Bussia. 

NECROLOGY. 

The  usual  melancholy  task  of  recording  some  deaths  during  the  year, 
of  employes  and  collaborators  of  the  Institution,  again  falls  upon  me. 
I  shall  follow  the  order  in  time  of  the  respective  dates  of  decease. 

Edward  II.  Knight,  born  in  London,  June  1,  1824,  came  to  this 
country  and  settled  in  Cincinnati  in  1815,  at  the  age  of  twenty-one.     He 
died  at  Bellefontaine,  Ohio,  January  22,  1883,  at  the  age  of  fifty-niue 
years.     In  1864  he  was  employed  in  the  United  States  Patent  Office  as 
general  editor  of  its  publications.    During  his  connection  with  this  great 
institution,  availing  himself  of  his  rare  advantages,  lie  compiled  his 
''American  Mechanical  Dictionary,"  which  was  completed  and  pub- 
lished in  1873  in  three  large  octavo  volumes.     Iu  1870  he  was  selected 
as  the  commissioner  in  charge  of  the  Patent  Office  exhibit  at  the  Cen- 
tennial Exhibition  at  Philadelphia.    As  one  result  of  his  observations 
at  that  great  international  display  he  wrote  "A  Study  of  the  Savage 
Weapons  at  the  Centennial  Exhibition,'^  which  was  publishe<l  in  the 
Smithsonian  Eeport  for  1870,  occupying  S6  pages,  and  illustrated  with 
147  sketches  of  various  weapons  sketched  by  himself.    In  1878  he  was 
appointed  a  commissioner  to  the  International  Exposition  held  in  Paris 
in  that  year;  and  in  the  following  year  supervised  the  publication  of 
the  official  report  of  the  United  States  commissioners  to  the  Exposition, 
in  five  octavo  volumes.     He  had  undertaken  for  the  Smithsonian  Insti- 
tution the  preparation  of  an  elaborate  work  on  the  ''Development  of 
the  Mechanic  Arts,"  a  subject  he  was  well  qualified  by  his  studies  and 
tastes  to  discuss  in  a  comprehensive  manner,  but  a  project  he  did  not 
tive  to  accomplish. 

Paul.  Schumacher  was  born  in  Hungary  April  10, 1843.  In  1865, 
at  the*  age  of  twenty-two,  he  came  to  the  United  States.  He  remained 
several  years  in  New  York,  where  he  acquired  the  English  language  by 
his  own  efforts.  He  left  New  York  on  account  of  ill  health,  and  went 
to  San  Francisco,  where  he  remained  until  he  was  employed  by  the 
United  States  Coast  Survey.    In  this  service  he  made  his  first  collect 
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tion  of  Indian  relics  along  the  soathern  coast  of  California  and  on  the 
neighboring  islands.  Afterward,  in  1875,  he  was  employed  by  th« 
Smithsonian  Institution  to  extend  his  explorations  as  far  north  as  Ore- 
gon. In  1880  he  went  to  Guaymas,  Sonora,  to  parsne  his  vocation 
of  civil  engineering  and  surveying,  and  also  with  the  intention  of  con- 
tinuing his  archaBological  researches.  While  there,  he  became  interested 
in  mines,  and  during  a  visit  to  the  San  Antonio  copper  mines  he  was 
taken  with  fever,  and  died,  after  an  illness  of  three  days,  on  the  22d  of 
May,  1883. 

Uebmann  DiEBiTSCH  was  born  in  Neustadt,  Silesia,  Germany,  on  the 
16th  of  March,  1818.  He  died  at  his  residence  in  Washington,  Septem- 
ber 30, 1883.  In  1825  he  entered  the  academy  of  his  native  town,  at  the 
age  of  seven  years;  and  in  1831  he  entered  the  University  at  Breslau, 
but  left  it  in  1835  to  enter  the  Military  Academy  in  Berlin,  where  he 
was  graduated  as  lieutenant  in  1838,  and  soon  gained  high  rank  in  tlie 
Prussian  army.  In  1850  he  came  to  this  country,  became  connected 
with  the  Smithsonian  Institution  as  meteorological  clerk  and  observer 
in  1853,  and  remained  there  with  some  interruptions  (during  which  he 
was  emi)loyed  in  mathematical  work  for  the  Naval  Observatory)  until 
his  death.  For  a  number  of  years  preceding  his  death  he  had  charge 
of  the  exchange  system  of  the  Institution,  though  for  the  last  year  or  so 
incapacitated  from  active  work  by  a  partial  paralysis.  He  was  a  man 
of  scholarly  attainments,  and  possessed  a  clear,  critical,  and  analytic 
quality  of  mind. 

John  Lawrence  Smith,  M.  D.,  was  born  near  Charleston,  S.  C, 
December  10, 1818,  and  died  at  his  residence  in  Louisville,  Ky.,  October 
]  2, 1883,  in  the  sixty-fifth  year  of  his  age.  He  was  a  graduate  of  the  Uni- 
versity of  Virginia,  and  subsequently  of  the  Medical  College  of  Charles- 
ton After  receiving  his  medical  dii)loma,  he  spent  several  years  in 
Europe,  pursuing  his  studies.  In  1844  he  was  appointed  assayer  of 
the  State  of  South  Carolina.  In  1847  he  received  an  invitation  from 
the  Turkish  Government  to  become  its  mining  engineer  and  to  investi- 
gate and  reiiort  on  the  conditions  of  cotton-growing  in  that  country. 
While  pursuing  these  new  duties,  he  made  a  careful  study  of  the  geo- 
logical and  niineralogical  characteristics  of  the  emery  mines  of  Turkey, 
spending  about  four  years  in  this  service.  His  memoir  on  the  subject 
was  published  in  the  MSmoires  des  Savants  ^tranget's.  He  also  examined 
chemically  and  published  a  report  on  the  thermal  waters  of  Asia  Minor. 

Dr.  Smith  also  invented,  in  1851,  the  *Mn verted  microscope,"  by  which 
liquids  placed  upon  a  horizontal  stage  of  thin  glass  could  be  conven- 
iently examined  from  beneath,  the  illuminating  rays  passing  downward 
and  being  then  reflected  upward  to  the  eye. 

In  1854  he  visited  Washington  City,  and  became  for  a  year  or  two 
the  chemist  of  tbe  Smithsonian  Institution,  in  the  laboratory  of  which 
be  found  a  congenial  place  for  pursuing  his  analytical  researches. 
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From  the  study  of  mineralogy — in  which  field  Dr.  Smith  made  impor- 
tant original  observations — he  wasled  to  a  careful  examination  of  meteor- 
ites, to  which  subject  he  devoted  the  greater  i)ortiou  of  his  later  years, 
and  in  which  he  became  a  recognized  authority.  He  had  accumulated 
a  very  large  and  valuable  collection  of  these  interesting  cosmical  bodies, 
now  in  the  possession  of  Harvard  College.  A  volume  of  400  octavo 
pages,  comprisinghis principal  scientific  writings,  was  published  in  1873. 
Fully  one-fourth  of  this  matter  is  occupied  with  his  various  papers  on 
meteorites. 

Dr.  Smith  filled  successively  several  professorships ;  was  a  United 
States  commissioner  to  the  Universal  Exposition  of  Paris  in  1867,  and 
to  that  of  Vienna  in  1872 ;  was  president  of  the  American  Association 
in  1872 ;  and  was  a  member  of  the  National  Academy  of  Sciences. 

George  Shoemaker,  an  efficient  assistant  in  the  department  of 
birds,  died  October  12,  1883,  at  his  parents'  residence  in  Georgetown, 
D.  C,  after  an  illness  of  more  than  a  year.  He  was  born  in  1842,  and  had 
passed  his  2l8t  birthday  only  10  days.  His  disease  was  pulmonary  con- 
sQuiption,  which  first  developed  itself  about  the  middle  of  September, 
1882.  Soon  after  being  taken  ill  he  went  to  Philadelphia,  where  he 
si>eut  two  months,  thinking  the  change  might  be  of  benefit.  In  the 
spring  of  1883  he  went  to  Florida,  and,  after  remaining  two  months,  re- 
turned without  having  derived  any  benefit  from  the  journey,  but,  on  the 
contrary,  much  reduced  in  weight  and  strength.  Early  in  September, 
on  the  recommendation  of  his  physician,  he  went  to  Loudoun  County, 
Virginia,  in  order  to  try  once  more  the  effects  of  a  change  of  atmosphere. 
There  he  continued  to  loise  ground  so  rapidly  that  he  decided  to  return 
at  the  end  of  two  weeks.  He  reached  home  in  a  very  much  weakened 
condition,  but  tnanaged  to  keep  up  until  within  a  very  few  days  of  his 
death.  Mr.  Shoemaker  was  a  young  man  of  much  promise ;  faithful  and 
eonscienciouH  in  the  discharge  of  his  duties,  and  possessed  of  many  ex- 
cellent traits  of  character.  He  death  was  no  less  a  loss  to  the  depart- 
uient  than  a  sad  bereavement  to  his  friends. 

Dr.  Leonabd  Dunnell.Gale  was  born  at  Millbury,  Mass.,  in  1800. 
He  was  graduated  from  Union  College,  Schenectady,  N.  Y.,  in  1825,  and 
devoting  himself  chiefly  to  the  pursuit  of  chemistry  became  early  a 
professor  of  that  science  in  several  institutions  of  learning.    In  1833  he 
made  a  geological  survey  of  Manhattan  Island,  and  not  long  afterward 
was  appointed  professor  of  chemistry  and  mineralogy  in  the  New  York 
City  University.    In  1836  he  there  formed  the  acquaintance  of  Prof.  S.  F. 
B.  Morse,  and  by  his  familiarity  with  the  discoveries  of  Professor  Henry 
wa^  enabled  to  render  his  colleague's  project  of  an  electro-magnetic 
telegra])h  successful  in  operation.    In  1846  he  came  to  Washington,  and 
for  eleven  years  was  an  examiner  in  the  Patent  Office  in  charge  of  the 
department  of  chemical  inventions.    In  1857,  having  been  removed  from 
tbat  office,  be  practiced  in  this  city  for  some  years  as  expert  and  attor- 
ney in  chemical  applications. 
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In  1871  Dr.  Gale  became  counectod  with  this  Institution  as  chemist 
ill  the  hiboratory,  where  he  continued  for  a  year  or  two. 

He  became  considerably  enfeebled  in  his  later  years,  and  died  in  this 
city  Octol>er  23,  1883,  at  the  age  of  eighty-four. 

Dr.  JoHi^  Lawrence  Le  Conte  was  born  in  New  York  May  13, 
1825,  an<l  died  in  Philadelphia  November  15,  1883,  in  the  fifty-ninth 
year  of  his  age.  His  father,  Maj.  John  E.  Le  Conte,  of  the  Engineer 
Corps,  was  a  writer  on  botany  and  zoology.  Dr.  Le  Conte  was  gradu- 
ated in  1846  from  the  College  of  Physicians  of  New  York.  He  wrote 
some'  early  papers  on  mineralogy  and  palaeontology,  but  his  principal 
studies  were  in  the  department  of  entomology,  and  more  especially  in 
the  class  of  Coleoptera,  to  which  division  he  devoted  the  labor  of  many 
years,  and  in  which  he  made  a  very  large  and  valuable  collection  of 
specimens.  In  1850  he  published  a ''Monograph  of  Pselaphidae,"  and 
not  long  afterward  an  "Attempt  to  classify  the  Longicoru  Coleoptera  of 
America  north  of  Mexico." 

In  1858  Dr.  Le  Conte  was  requested  to  prepare  for  the  use  of  the  In- 
stitution "Instructions  for  collecting  Coleoptera,'^  which  paper  was  pub- 
lished in  the  Smithsonian  report  for  that  year,  and  was  also  separately 
printed  and  widely  distributed  (as  a  circular)  to  collectors.  In  1859  a 
paper  by  him  on  ''The  Coleoptera  of  Kansas  and  Eastern  New  Mexico" 
was  published  in  the  Smithsonian  Contributions,  Volume  XI,  occupying 
64  quarto  pages,  with  two  plates  and  one  map.  In  1862  the  Institution 
published  his  "Classification  of  the  Coleoptera  of  North  America,'^ 
Part  I,  in  312  octavo  pages,  with  49  wood-cuts.  (This  was  included 
in  Volume  III  of  the  "Miscellaneous  Collections.")  In  1866  appeared 
"  List  of  the  Coleoptera  of  North  America,"  Part  I,  in  82  octavo  pages. 
("  Mis.  Coll.,"  Volume  VL)  In  the  same  year  "New  Species  of  North 
American  Coleoptera,"  Part  1,  in  180  octavo  pages.  ("Mis.  Coll.," 
Volume  VI.)  In  1873  "New  Species  of  North  American  Coleoptera," 
Part  II,  in  74  octavo  pages.  ("Mis.  Coll.,"  Volume  XI.)  In  the  same 
year  Part  II  of  his  "Classification  of  the  Coleoptera  of  North  AmArica" 
in  72  octavo  pages.     ("Mis.  Coll.,"  Volume  XI.) 

These  works  remain  incomplete,  but  their  author,  after  years  of  prepa- 
ration, decided  upon  an  entire  revision  and  complete  presentation  of  his 
subject.  Meanwhile  he  prepared  an  important  contribution  to  entomol- 
ogy in  a  treatise  devoted  to  the  "Species  of  Rhyncophora,"  which  was 
published  in  1876  by  the  American  Philosophical  Society. 

In  1882,  assisted  by  his  pupil  and  friend.  Dr.  George  H.  Horn,  he  had 
ready  (after  an  interval  of  ten  years  from  its  first  issue)  the  new  and 
revised  edition  of  his  "Classification  of  the  Coleoptera  of  North  Amer- 
ica" greatly  extended.  Early  in  1883  this  important  and  elaborate 
work,  comprising  the  latest  labor  of  his  life,  was  published  by  the  In- 
stitution.   It  occupies  (including  the  introduction)  605  octavo  pages. 

Dr.  Le  Conte  was  president  of  the  American  Association  in  1874.  He 
was  a  member  of  the  National  Academy  of  Sciences,  president  of  the 
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Americau  Entomological  Society,  and  a  vice-president  of  the  American 
Philosophical  Society. 

MISCELLANEOUS.     '^ 

The  Mercer  Bequest. — Reference  has  been  made  in  a  previous  report 
to  the  will  of  the  Rev.  Dr.  Mercer,  of  Newport,  R.  I.,  by  which  the 
Smithsonian  Institution  was  made  an  ultimate  legatee  with  Harvard 
and  Yale  CoUegen  and  one  or  two  individuals  to  administer  a  certain 
sum  of  money  intended  for  educational  purposes. 

It  is  not  expected  that  the  Institution  will  be  called  upon  to  take  any 
action  for  many  years,  possibly  not  in  the  course  of  a  generation.  The 
estate,  however,  has  proved  to  be  much  larger  than  was  originally  im- 
agined, and  amounts  to  over  $1,000,000. 

Friendly  proceedings  are  now  under  way  for  the  purpose  of  deter- 
mining the  precise  status  of  the  several  legatees,  and  the  action  which 
the  executrix,  Mrs.  Pell,  should  properly  take  in  the  premises. 

Haval  Museum  of  Hygiene. — The  Navy  Department  has  been  engaged 
for  several  years  past  in  bringing  together  an  exhibit  of  sanitary  appa- 
ratus and  appliances,  whether  used  in  the  Navy  or  elsewhere ;  and  as 
this  subject  at  present  has  no  special  assignment  or  place  in  the  Na- 
tional Museum,  it  was  thought  expedient,  as  a  method  of  carrying  out 
proper  reciprocity  with  the  other  Departments,  to  transfer  all  the  ap- 
paratus of  that  character  to  the  charge  of  the  Naval  Museum  of  Hy- 
giene. 

The  principal  objects  consisted  of  articles  of  terra-cotta  and  metaJ, 
intended  for  sanitary  uses,  and  obtained  at  the  International  Exhibi- 
tion of  1876.  The  specimens  furnished  constitute  a  very  acceptable 
addition  to  the  Naval  Museum. 

Portrait  of  Darwin. — The  picture  gallery  of  the  Smithsonian  Institu- 
tion during  the  year  has  been  enriched  by  a  life-size  portrait  of  Darwin, 
painted  by  E.  F.  Andrews,  of  Washington,  and  given  by  the  artist. 
This  has  been  duly  assigned  and  xjlaced  in  the  Museum,  and  attracts 
much  interest. 

Priestley  Relics. — At  the  suggestion  of  Professor  Leeds,  of  the  Stevens 
Institute,  Hoboken,  N.  J.,  I  made  application  to  Mrs.  Priestley,  of 
Korthumberland,  Pa.,  in  behalf  of  the  Institution  for  the  collection  of 
apparatus  used  by  her  husband's  ancestor,  Dr.  Joseph  Priestley,  the 
eminent  physicist,  and  brought  by  him  to  this  country  many  years  ago. 
As  the  discoverer  of  oxygen,  and  other  important  elements  in  chemical 
Beience,  and  as  one  of  the  first  to  carry  on  chemical  research  in  the 
United  States,  the  memory  of  Dr.  Priestley  is  highly  revered  by  Amer- 
ican chemists,  and  it  was  with  much  gratification  that  they  learned  of 
Mrs.  Priesttey's  willingness  to  make  the  transfer. 

By  the  assistance  of  Professor  Leeds  the  collection  was  securely  put 
up  in  a  number  of  crates  and  hogsheads,  which  were  forwarded  to  Wash- 
H.  Mis.  69 4 
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iDgtoD.    Arrangemeuts  will  now  be  made  to  unpack  tbese  articles  and 
place  them  where  they  will  be  most  accessible  to  all  persons  interested. 

Memorial  ObjecU  in  the  Pension  Building, — One  of  the  largest  and  most 
imposing  buildings  in  Washington  is  the  one  being  erected  under  the 
direction  of  General  Meigs,  in  Judiciary  Square,  for  the  use  of  the  Pen- 
sion Office.  A  part  of  the  architectural  effect  of  this  building  consists 
in  a  series  of  columns  of  euormqus  size,  and  the  happy  thought  occurred 
to  General  Meigs  of  making  each  column  the  depository  of  the  archives 
and  documents  relating  to  the  history  of  a  Department  of  the  Govern- 
ment. .The  offer  of  a  column  to  the  Smithsonian  Institution  was 
promptly  made  use  of  by  furnishing  a  series  of  documents  giving  some 
notice  of  the  past  history  and  present  condition  of  the  Smithsonian  In- 
stitution and  the  National  Museum. 

Instructions  for  Care  Research. — The  Smithsonian  Institution  has  al- 
ways taken  much  interest  in  the  investigations  of  caves  for  the  purpose 
of  obtaining  specimens  of  prehistoric  man,  and  of  extinct  and  recent 
vertebrated  animals. 

In  addition  to  the  large  collections  made  by  myself  at  various  times 
in  this  direction,  and  now  forming  part  of  the  collections  of  the  National 
Museum,  the  proceeds  of  the  Hamilton  bequest  have  been  devoted  for 
several  years  to  this  purpose.  So  far,  however,  the  caves  of  the  United 
States  have  not  been  as  productive  in  collections  as  those  of  Europe. 
Having  received  very  valuable  collections  of  bones  and  relics  from  the 
celebrated  Kent's  Cavern  in  England,  made  under  the  direction  of  Mr. 
William  Pengelly,  that  gentleman  was  asked  to  prppare  a  special  treat- 
ise on  cave  lesearch,  to  be  published  by  the  Smithsonian  Institution 
in  its  Miscellaneous  Collections.  This  offer  has  been  kindly  accepted, 
and  it  is  hoped  that  the  manuscript  will  soon  be  received  and  put  to 
press. 

Abert  Collectio7i  of  Minerals, — Among  the  most  important  single  con- 
tributions to  the  National  Museum  during  the  year  was  that  of  four 
cases  of  minerals,  presented  by  Col.  James  T.  Abert,  of  Washington 
City,  and  constituting  a  large  portion  of  the  collection  of  his  father,  the 
late  Colonel  Abert,  of  the  Topographical  Bureau.  This  collection,  al- 
though somewhat  antiquated,  from  representing  the  condition  of  min- 
eralogy more  than  twenty  years  ago,  embraces  a  large  number  of  very 
rare  and  interesting  minerals,  the  localities  of  which  have  for  the  most 
part  been  exhausted,  and  which  are  now  only  procurable  with  great 
difficulty. 

Obsequies  of  John  Howard  Payne. — Mr.  John  Howard  Payne,  so  well 
known  as  the  author  of  "  Home,  Sweet  Home,"  died  many  years  ago  in 
Tunis,  during  his  incumbency  of  the  office  of  United  States  consul  at 
that  place. 

Desirous  of  rendering  proper  tribute  to  his  memory,  Mr.  W.  W.  Cor- 
coran, the  eminent  philanthropist  of  Washington,  undertook  to  have 
these  remains  transferred  to  the  United  States  and  placed  under  a 
suitable  monument  in  the  Oak  Hill  Cemetery  near  Washington. 
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The  reinterment  took  place  on  the  9th  of  June ;  and  in  the  appoint- 
ment of  pall-bearers,  the  Smithsonian  Institution,  among  other  literary 
and  scientific  establishments  of  the  city,  was  recognized  by  the  selection 
of  its  Secretar^^,  to  act  in  the  above-mentioned  capacity.  The  serv- 
ices on  that  occasion  were  very  impressive,  and  attracted  a  large  gath- 
ering of  people. 

• 

UNITED  STATES  NATIONAL  MUSEUM. 

During  the  year  the  oflScers  of  the  Museum  have  continued  the  work 
of  rearranging  the  materials  under  their  charge  on  the  greatly  extended 
space  afforded  by  the  completion  of  the  new  building.  It  will  be  remem- 
bered that  this  building  was  first  occupied  late  in  1881,  and  that  there- 
fore 1883  is  really  only  the  second  year  of  systematic  effort.  Some  ex- 
periments in  installation  were  made  in  1881,  but  the  chief  thing  accom- 
plished was  the  accumulation  in  some  of  the  inner  courts  of  the  building 
of  the  great  mass  of  unassorted  material  which  had  been  gathering  for 
many  years  in  the  various  store-rooms  of  the  Smithsonian  building  and 
elsewhere,  and  which,  on  account  of  lack  of  space,  had  been  allowed  for 
the  most  part  to  remain  in  the  original  packing  cases. 

After  a  struggle  of  twenty-four  months  with  this  mass  of  unassorted 
material,  the  floors  of  the  Museum  have  at  length  been  cleared,  and  only 
three  of  the  seventeen  exhibition  halls  are  now  occupied  for  storage  pur- 
poses. 

A  provisional  classification  of  the  departments  of  the  Museum  was 
adopted  early  in  1882,  and  during  the  past  two  years  has  been  prac- 
tically applied.  Twenty-two  scientific  departments  were  provided  for 
and  grouped  in  five  divisions,  namely,  anthropology,  zoology,  botany, 
geology,  and  exploration  and  experiment.  There  are  also  eleven  exec- 
utive departments,  grouped  together  in  the  division  of  administration. 

A  brief  review  of  what  has  been  accomplished  in  each  department 
up  to  the  present  time,  and  especially  during  the  past  year,  will  per- 
haps be  the  most  satisfactory  mode  of  bringing  before  the  Board  the 
present  methods  and  tendencies  of  the  work  in  the  Museum.  I  shall 
not,  however,  attempt  to  discuss  the  additions  of  the  year  to  the  Mu- 
seum, as  those  will  be  treated  of  in  detail  in  the  reports  of  the  several 
executive  officers,  and  of  which  a  complete  list,  arranged  alphabetically 
by  donors,  will  be  found  in  the  Appendix  to  the  Report  of  the  Assist- 
ant Director. 

Department  of  Art  and  Industry, — In  the  department  of  art  and  in- 
dustry is  included  for  the  present  all  ethnological  material  except  that 
belonging  to  prehistoric  archaeology.  Under  the  head  of  ethnological 
material  are  included  the  products  of  the  arts  and  industries  of  civil- 
ized as  well  as  of  semi-civilized  and  barbarous  races.  These  collections 
are  being  arranged  in  accordance  with  a  teleological  rather  than  a  geo- 
graphical plan  of  classification,  objects  of  a  similar  nature  being  placed 
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side  by  side — musical  iDStniments  together,  weapons  together,  &c. — 
and  arranged  in  such  a  manner  as  to  show  the  evolution  o(  each  idea 
from  the  most  primitive  type.  In  discarding  the  ethnogi*aphic  method 
of  arrangement,  almost  universal  among  museums,  special  care  has 
been  taken  not  to  sacrifice  the  possibility  of  bringing  together  the  ob- 
jects belonging  to  any  particular  locality  or  race,  if  this  shall  at  any 
time  be  required  for  purposes  of  study. 

The  department  of  art  and  industry  must  in  time  necessarily  be  sub- 
divided into  a  number  of  special  departments.  At  present,  and  until 
the  material  now  on  hand  is  properly  assorted,  such  subdivision  is  not 
particularly  to  be  desired.  There  have  grown  np,  however,  a  number 
of  sections  in  this  department,  the  result  of  the  accumulation  of  large 
quantities  of  material  requiring  the  care  of  a  special  officer. 

Section  of  materia  medica. — ^This  section  is  already  thoroughly  under 
control,  the  specimens  beirg  installed  in  exhibition  cases  in  systematic 
order,  and  a  large  number  of  labels  being  attached.  This  department 
has  been  for  two  years  under  the  care  of  Dr.  James  M.  Flint,  surgeon^ 
U.  S.  N.,  who  has  been  detailed  for  this  service  by  the  Surgeon-General 
of  the  Kavy,  and  to  whose  skill  the  Museum  is  indebted  for  the  develop- 
ment of  a  collection  of  medicinal  substances  probably  unequaled  else- 
where. 

Section  of  methods  of  transportation. — The  collection  of  models  o£ 
boats  and  vessels  now  includes  between  two  and  three  hundred  speci- 
mens. This  collection  has  been  developed  in  connection  with  the  fish- 
eries collection,  and  is  especially  complete  in  representation  of  Ameri- 
can forms,  both  aboriginal  and  modern.  The  series  of  primitive  types 
is  particularly  full,  and  the  collection,  which  will  be  installed  in  tLm 
room  a(\joiuing  the  fisheries  collection,  wul,  when  arranged  upon  the 
evolutionary  plan,  be  thoroughly  unique. 

Section  of  foods  and  textiles. — ^The  Museum  is  very  rich  in  the  textile 
products  and  food  substances  of  the  North  American  aborigines  and  a 
number  of  foreign  countries,  acquired  at  the  close  of  the  Philadelphia 
Exhibition.  Prof.  W.  O.  Atwater,  of  the  Wesleyan  University,  Mid- 
dletown,  Conn.,  has  been  acting  as  honorary  curator  of  the  section  of 
foods,  and  ha«  carried  on  extensive  operations  in  the  analysis  of  food 
products  for  the  benefit  of  this  collection  and  of  the  Fish  Commission. 
Mr.  Eomyn  Hitchcock,  of  New  York,  an  experienced  microscopist  and 
chemist,  has  recently  been  designated  acting  curator  of  the  department 
of  textiles  and  acting  assistant  curator  of  the  department  of  foods. 

Section  of  Aboriginal  pottery. — Mr.  W.  H,  Holmes  has  been  detailed 
by  the  Director  of  the  Bureau  of  Ethnology  of  the  Institution  to  pre- 
pare a  report  upon  American  aboriginal  ])ottery,  and  the  entire  collec- 
tions of  the  Museum  have  been  placed  in  his  hands  for  that  purpose. 
This  collection  is  very  rich,  and  after  its  arrangement  has  been  com- 
pleted will  be  one  of  the  most  impressive  in  the  whole  Museum. 
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Section  ofhistori^^l  relics. — ^The  relics  of  Gteorge  Washington  and  other 
distinguished  persons,  for  many  years  displayed  in  the  Patent  Office, 
and  the  Lewis  collection  of  Washington  relics,  purchased  by  Congress, 
and  stored  in  the  Patent  Office,  but  kept  in  the  original  packing  boxes, 
have  during  the  year  been  given  into  the  charge  of  the  National  Museum 
by  the  Commissioner  of  Patents.  These  have  been  placed  on  exhibi- 
tion in  temporary  cases,  together  with  many  articles  of  similar  nature 
already  in  the  possession  of  the  Museum. 

Section  of  costumes^  architecture^  &c. — The  wealth  of  the  Museum  in 
articles  of  costumes  derived  from  the  North  American  aborigines  is  very 
great,  as  well  as  in  objects  of  all  the  classes  of  implements  and  other 
articles  which  usually  make  up  the  bulk  of  ethnological  collections. 
The  mass  of  unassorted  material  is  still  very  large,  and  is  being  in- 
creased every  week  by  the  arrival  of  new  collections. 

The  Catlin  collection  of  Indian  paintings,  presented  in  1881  by  Mrs. 
Joseph  Harrison,  of  Philadelphia,  have  been  unpacked  and  placed  on 
exhibition  in  the  lecture-room. 

The  collection  of  musical  instruments  is  deserving  of  mention,  since 
it  is,  up  to  the  present  time,  the  only  one,  excepting  the  fisheries  coUec- 
tioD,  which  has  been  thoroughly  arranged  and  labeled  in  accordance 
with  the  accepted  plan  of  installation. 

Department  of  Antiquities. — ^The  department  of  prehistoric  antiquities, 
ander  the  charge  of  Dr.  Charles  Ran,  has  advanced  with  its  usual  steps 
of  progress  during  the  year.  The  present  somewhat  unsettled  condi- 
tion of  the  upper  main  hall  of  the  Smithsonian  building,  in  which  these 
collections  are  stored,  is  due  to  the  fact  that  the  art  and  industry  col- 
lections, formerly  exhibited  here,  have  been  only  in  part  removed,  owing 
to  the  lack  of  exhibition  cases  in  the  new  building. 

Department  of  Mammals. — The  accessions  of  the  year  have  been  nu- 
merous and  important.  The  curator  of  mammals  has  devoted  a  consid- 
erable  portion  of  his  time  during  the  year  to  the  reorganization  of  the 
collection  of  skeletons,  which  is  exceedingly  rich  in  North  American 
material.  The  cases  for  their  reception  not  having  been  finished,  the 
mounted  preparations  still  remain  in  the  Smithsonian  building.  The 
articulated  skeletons  have  all  been  systematically  arranged  in  the  oste- 
ological  gallery. 

Departmet  t  of  Birds. — In  the  department  of  birds,  under  the  care  of 
Mr.  Robert  Ridgway,  the  work  of  the  year  has  necessarily  been  con- 
fined to  the  laboratory,  all  the  space  in  the  ornithological  galleries  out- 
side of  the  cases  having  been  occupied  by  the  offices  of  the  Smithsonian 
Institution  during  the  reconstruction  of  the  eastern  end  of  the  building. 
There  has  been,  however,  very  much  important  work  accomplished  in 
the  rearrangement  of  the  study  series,  and  valuable  collections  have 
been  received,  especially  from  Dr.  Stejneger  and  from  others  already 
mentioned  in  another  part  of  this  report  under  the  head  of  "  Geograph- 
.  ical  Explorations." 
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Department  of  Reptiles  and  Batrachians, — Under  the  charge  of  Dr.  H.  C, 
Yarrow,  honorary  curator,  the  usual  administrative  work  has  been  ac- 
complished, and  an  annotated  catalogue  of  the  American  specimens 
belonging  to  the  Museum  has  been  published. 

Dcpartyneiit  of  Fishes, — This  department  is  perhaps  one  of  the  most  un- 
wieldy in  the  Museum,  its  material  being  for  the  most  part  alcoholic. 
From  1865,  when  it  was  thoroughly  disorganized  by  the  fire  in  the  Smith- 
sonian building,  up  to  1871  this  department  was  without  a  curator, 
though  subsequently  to  1881  the  bulk  of  the  collection  was  largely  in- 
creased every  year  by  the  work  of  the  United  States  Fish  Commission. 
For  two  years  Dr.  Tarleton  H.  Bean,  the  curator,  assisted  by  Messrs. 
Parker,  Dresel,  Miner,  and  Bean,  has  been  engaged  in  re-arranging  the 
entire  collection  and  preparing  a  card  catalogue,  a  task  which  has  been 
doubly  difl&cult  owing  to  the  lack  of  suflficient  room  in  which  to  work. 
The  collection  is,  however,  now  very  well  under  contfol,  and  several 
thousand  bottles  have  been  set  aside  for  the  exhibition  series.  From 
June  to  October  of  this  year  Dr.  Bean,  was  detailed  for  special  service 
in  connection  with  the  International  Fisheries  Exhibition,  and  devoted 
a  considerable  portion  of  this  period  to  the  study  of  the  ichthyological 
collections  in  London,  Paris,  Genoa,  Vienna,  Berlin,  and  Liverpool,  es- 
tablishing additional  relations  of  exchange  in  those  cities.  This  de- 
partment hafi  been,  as  usual,  enriched  by  the  work  of  the  United  States 
Fish  Commisson,  whereby  many  new  species  and  genera  have  been 
added  to  the  fauna  of  North  America. 

Department  of  MoUusks, — This  department  continues  under  the  charge 
of  Mr.  William  H.  Dall  as  honorary  curator,  Mr.  E.  Fi.  C.  Stearns  acting 
during  a  portion  of  the  year  as  nonresident  assistant  curator.  The  col- 
lection has  been  greatly  enriched  by  the  acquisition  of  Mr.  Stearns's  col- 
lection of  American  mollusks  and  the  very  rich  collections  of  J.  Gwyn 
Jeffreys,  esq.,  F.  G.  S.,  &c.,  of  London. 

Department  of  Insects. — The  Museum  is  still  unfortunately  without  a 
collection  of  entomological  specimens  worthy  of  the  name,  the  valuable 
collections  accumulated  by  the  Government  service  havingyears  ago  suf- 
fered destruction  in  the  hands  of  the  Department  of  Agriculture,  with 
whom  they  were  deposited.  Prof.  C.  V.  Eiley,  who  is  acting  as  honor- 
ary curator  of  this  department,  has  deposited  his  extensive  collection  of 
American  insects  in  the  Museum,  and  it  is  hoped  that  in  time  this  may 
become  the  property  of  the  United  States. 

Department  of  Marine  Invertebrates. — The  collections  of  crustaceans, 
radiates,  worms,  and  protozoans  are  administered  in  charge  of  3Ir.  Rich- 
ard Rathbun,  being  grouped  together  under  the  general  heading  of 
"Marine  Invertebrates."  The  west  hall  of  the  Smithsonian  building 
has  been  assigned  to  this  department  for  exhibition  purposes,  but  is 
still  occupied  in  large  part  by  collections  belonging  toother  departments, 
so  that  the  curator  has  had  but  little  opportunity  for  perfecting  the  ex- 
hibition series.    Very  extensive  progress,  however,  has  been  made  dur- 
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ing  the  year  by  the  curator,  assisted  by  Ensign  W.  E.  Safiford,  Ensign 
C.  S.  McClain,  and  Mr.  E.  S.  Tarr,  in  the  way  of  assorting  the  material 
already  on  hand,  and  the  distribution  of  duplicates.  A  card  catalogue  of 
the  collection  is  nearly  completed,  and  a  number  of  important  exchanges 
with  several  European  museums  have  been  made  during  the  year. 

Department  of  Invertebrate  Fossils. — This  department  is  now  divided 
into  two  sections.  Dr.  C.  A,  WhitC;  honorary  curator  of  the  department, 
retaining  charge  of  all  except  the  Paleozoic  fossils  which  are  in  the  hands 
of  Mr.  C.  D.  Walcott,  honorary  curator  of  that  department. 

Department  of  Recent  Plants. — ^The  collection  of  recent  plants,  for  many 
years  in  the  custody  of  Dr.  John  Torrey,  of  New  York,  and  afterwards 
deposited  in  the  Department  of  Agriculture,  have  been  kept  in  excellent 
condition  by  Dr.  Yasey,  curator  of  the  department. 

Department  of  Fossil  Plants. — This  department  is  administered  by  Prof 
Lester  F.  Ward,  honorary  curator,  who,  like  the  curators  of  fossil  in- 
vertebrates, is  an  officer  of  the  Geological  Survey. 

Department  ofLithology  and  Physical  Oeology. — ^The  collection  of  build- 
ing stones  under  the  charge  of  Mr.  George  P.  Merrill,  assistant,  acting 
as  curator,  presents  each  month  a  more  imposing  appearance  in  the  ex- 
hibition gallery.  The  space  assigned  to  it  has  been  considerably  in- 
creased during  the  year..  Owing  to  the  expense  of  preparing  the  speci- 
mens, little  has  been  done  towards  getting  ready  for  exhibition  the  great 
hoard  of  material  which  lies  at  present  unutilized,  in  the  southwest 
court. 

The  curator  of  this  department  has  recently  undertaken  the  develop- 
ment of  the  collections  in  physical  geology,  but  has  not  yet  had  oppor. 
tnnity  to  seriously  begin  work. 

Department  of  Minerals. — Since  the  death  of  Dr.  George  W.  Hawes, 
curator  of  this  department,  Mr.  W.  S.  Yates,  aid  in  the  Museum,  has 
had  charge  of  the  mineral  collections,  and  has  nearly  completed  the  task 
of  rearranging  and  classifying  the  material.  Prof.  F.  W.  Clarke,  chem- 
ist of  the  United  States  Geological  Survey,  was  appointed  honorary, 
curator  on  December  3. 

Department  of  Metallurgy  and  Economic  Oeology — Mr.  Frederick  P. 
Dewey  has  been  appointed  full  curator  in  this  department.  Until 
within  a  few  weeks  nothing  had  been  done  towards  developing  the  ex- 
hibition series,  the  time  of  the  curator  and  his  assistant  having  been 
devoted  to  the  overhauling  and  cataloguing  a  portion  of  the  great  mass 
of  unassorted  metallurgical  material  acquired  by  the  Museum  at  the 
close  of  the  Philadelphia  Exhibition.  There  is  still  an  immense  quan- 
tity of  ores  and  metallurgical  i)roduct8  stored  away  in  the  original  pack- 
ing boxes  within  the  Museum  building,  and  also  in  a  temporary  shed 
attached  to  the  armory  building.  This  latter  was  obtained  by  Mr. 
Thomas  Donaldson  at  the  close  of  the  so-called  "  permanent  exhibition" 
on  the  Centennial  grounds  in  Philadelphia. 
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Daring  the  absence  of  the  Assistant  Director  in  Europe,  Mr.  Freder- 
ick W.  True,  curator  of  mammals,  rendered  most  efficient  service. 

BUEBAXJ  OF  ETHNOLOGY. 

The  appropriation  made  by  Congress  for  the  prosecution  of  ethno- 
logical researches  among  the  North  American  Indians  was  increased 
at  the  last  session  from  $35,000  to  14:0,000.  The  work  has  remained 
in  charge  of  Maj.  J.  W.  Powell,  who  has  furnished  the  following  account 
of  operations  during  the  past  year: 

Mound  Exploration. — The  work  of  exploring  the  mounds  and  other 
ancient  monuments  of  our  country,  begun  in  1882,  was  carried  on  during 
the  year  1883  under  the  charge  of  Prof.  Cyrus  Thomas. 

The  same  persons,  to  wit,  Col.  P.  W.  Norris,  Mr.  James  D.  Middleton, 
and  Dr.  Edward  Palmer,  who  were  engaged  during  the  previous  year, 
were  retained  as  the  regular  field  assistants  through  1883. 

Colonel  Norris  spent  the  latter  part  of  the  winter  and  early  spring 
in  Arkansas  and  Mississippi,  and  made,  in  the  months  of  June  an^ 
July,  a  trip  to  Upper  Wisconsin,  Northern  Minnesota,  and  Dakota  in 
order  to  ascertain  the  character  of  the  new  earthworks  found  in  that 
northwestern  region.  The  remainder  of  the  year  he  was  engaged  in 
opening  mounds  in  the  Kanawha  Valley  in  West  Virginia. 

Mr.  Middleton's  field  of  operation  for  the  latter  half  of  the  winter  and 
the  spring  was  confined  to  the  northern  parts  of  Georgia  and  Alabama. 
During  the  last  part  of  the  year  he  has  been  carrying  on  mound  explo- 
rations in  Wisconsin  and  southward  as  far  as  Northern  Arkansas. 

Dr.  Palmer  has  confined  his  operations  during  most  of  the  year  to 
Central  and  Southern  Arkansas  and  Northern  Louisiana.  He  was  en- 
gaged a  short  time  in  examining  interesting  cave  deposits  in  Central 
Alabama. 

Besides  these  regular  assistants,  Mr.  John  P.  Bagan,  Mr.  John  K. 
Emmert  and  Mr.  L.  H.  Thing  were  engaged  for  short  periods  as  tem- 
porary assistants. 

In  June  Mr.  Ragan  explored  certain  mounds  in  Caldwell  County, 
North  Carolina,  which  had  been  reported  by  Dr.  J.  M.  Spainhour,  of 
Lenoir,  who  also  rendered  very  great  aid  in  this  work.  Afterwards 
Mr.  Bagan  was  sent  to  the  southern  part  of  Georgia  and  into  Florida. 
Mr.  Emmert  was  temporarily  employed  in  opening  mounds  and  graves 
in  East  Tennessee,  and  in  investigating  the  maufactnure  of  imitations 
of  ancint  relics  in  Western  North  Carolina.  Mr.  Thing  devoted  a  short 
time  to  the  exploration  of  the  earthworks  and  ancient  cemeteries  of 
Southern  Illinois  and  Southeast  Missouri. 

The  number  of  specimens  collected  during  the  fiscal  year  ending 
June  30,  1883,  as  shown  by  the  catalogue  prepared  for  the  bureau,  is 
4,110.  It  is  believed  that  about  one-half,  or  2,000,  of  these  si>ecimens 
were  obtained  in  the  first  six  months  of  1883.    The  number  collected 
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during  the  latter  half  of  the  year  has  not  been  accurately  ascertained, 
but  is  supposed  to  be  1,600,  making  in  all  for  the  calendar  year  1883 
about  3,500  specimens.  They  embrace  almost  every  type  of  articles 
hitherto  found  in  the  mounds  and  other  ancient  works  of  that  portion 
of  the  United  States  to  which  theoperationsof  the  year  have  been  con- 
fined, as  well  as  quite  a  number  of  new  types. 

Among  the  more  interesting  finds  are  a  remarkably  fine  series  of  pol- 
ished celts,  a  large  number  of  steatite  pipes  with  handles,  three  winged 
pipes  of  green  chlorite  slate  finely  worked,  two  very  large  stone  image 
pipes,  gorgets,  plummets,  and  boat-shaped  ornaments. 

A  very  fine  collection  of  mound  pottery  has  been  obtained,  contain- 
mg  many  whole  pieces,  presenting  almost  every  type,  both  as  to  form 
and  ornamentation,  heretofore  discovered  in  these  earthworks,  also  a  few 
that  are  unique  as  to  shape  and  decoration.  Quite  a  number  of  shell 
and  bone  ornaments  and  implements  were  obtained,  among  which  are 
some  of  the  finest  specimens  of  engraved  shells  so  far  discovered. 

The  collection  also  includes  a  number  of  copper  implements  and  orna- 
ments, some  of  which  are  very  fine  and  unique. 

Among  the  articles  obtained  indicating  contact  with  European  civil- 
ization are  some  iron  implements  from  a  North  Carolina  mound  and 
fragments  of  copper  plate  from  several  localities  bearing  the  impress 
of  machinery. 

The  most  important  results  of  these  explorations  to  the  students  of 
American  archaeology  are  the  facts  brought  to  light  concerning  the 
manners  and  customs  of  the  mound-builders  and  the  purposes  for  which 
these  mounds  and  other  ancient  works  of  our  country  were  erected. 
They  clearly  demonstrate  that  a  large  portion  of  those  in  the  Southern 
section  were  built  for  domiciliary  purposes  or  as  foundations  for  houses, 
and  that  these  houses  were  plastered  with  clay,  the  plastering  often  be- 
ing stamped  with  an  implement  made  of  split  reeds,  and  frequently 
painted,  and  that  the  houses  were  usually  thatched  with  grass  or  straw. 

A  new  class  of  mounds,  so  far  as  the  internal  structure  is  concerned, 
has  been  discovered,  bringing  to  light  a  different  mode  of  sepulture  from 
any  previously  observed. 

The  number  of  mounds  opened  during  the  year  was  large,  reaching 
several  hundreds,  but  cannot  be  definitely  stated. 

These  explorations  have  been  specially  successful  in  the  light  they 
have  thrown  upon  the  question  often  asked,  "Who  were  the  mound- 
builders  t  ^ 

Explorations  in  the  Southwest — In  continuing  the  investigations  of  the 
preceding  year,  excursions  were  made  by  Mr.  James  Stevenson  in  the 
summer  and  fall  of  1883  through  sections  of  the  Southwest  not  hereto-  -^ 
fore  carefully  examined,  for  the  purpose  of  obtaining  their  arch^ologic 
value  and  to  determine  to  what  extent  future  explorations  would  be  re- 
quireiL  These  observations  resulted  in  the  discovery  of  several  more 
rained  cave  and  cliff  cities  differing  in  some  respects  fh>m  any  before 
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examined.  The  most  remarkable  was  a  village  of  sixty-two  oBdergroand 
dwellings,  situated  near  the  sammit  of  one  of  the  volcanic  foot-hills  of 
the  San  Francisco  Mountains  in  Arizona.  The  surface  stratum  of  the 
hill  had  by  exposure  become  hardened,  and  formed  the  common  roof  for 
the  entire  community.  The  dwellings  were  excavated  after  a  common 
pattern,  and  a  description  of  one  will  convey  an  idea  of  the  whole. 
They  had  no  communication  beneath  the  surface,  and  were  only  accessi- 
ble by  means  of  square  holes  leading  from  the  surface  by  a  vertical 
shaft  to  the  main  room  of  the  dwelling.  Foot-rests — holes  at  C(m venient 
distances  along  the  sides  of  the  shaft — served  the  purposes  of  a  stair- 
way. At  the  bottom  of  the  shaft  was  found  an  oval-shaped  arched-roofed 
room,  about  twenty  feet  in  its  smallest  diameter.  At  the  ends  and  on 
the  side^  opposite  the  entrance  low  doorways  connected  the  main  room 
with  smaller  rooms,  the  whole  suite  of  rooms  or  dwelling  consisting  of 
four  apartments.  One  of  the  smaller  rooms  had  its  floor  excavated  to 
a  depth  of  two  or  three  feet  below  the  floors  of  the  other  rooms,  and  is 
supposed  to  have  served  the  purpose  of  a  storeroom  or  cellar  for  the 
ancient  occupant.  The  other  small  rooms  may  have  been  sleeping  rooms. 
A  groove  18  inches  deep  by  15  in  width,  extending  from  the  floor  of  the 
main  room  up  one  side  of  the  shaft  to  the  surface  of  the  hill,  its  bottom 
filled  with  ashes  and  its  sides  blackened  by  smoke,  formed  the  fire-place 
and  chimney  of  the  establishment.  Around  the  mouth  of  the  shaft  a 
stone  wall  was  found,  forming  by  its  inclosure  a  kind  of  door-yard  to  the 
dwelling  below.  Considerable  ddbris  was  found  in  these  dwellings,  an 
examination  of  which  led  to  the  discovery  of  many  curious  objects, 
illustrating  some  of  the  social  and  domestic  customs  of  the  inhabitants. 

Stone  mauls  d.ud  axes,  the  implements  used  in  excavating  the  dwell- 
ings; pottery  bearing  a  great  variety  of  ornamentation;  bone  awls, 
and  needles  of  delicate  workmanship;  the  metate  or  family  grinding- 
stone  for  grain,  its  well-worn  surface  indicating  long  use ;  shell  and 
obsidian  ornaments  and  implements  of  wood,  the  uses  of  which  were 
undiscoverable,  were  among  the  trophie^i  of  the  exploration.  Search 
was  made  for  a  water-course  or  spring,  but  no  appearance  of  the  exist- 
ence of  water  in  the  neighborhood  was  discovered. 

There  were  signs  of  intercommunication  between  this  village  and  a 
cliff-city  some  15  miles  distant,  which  indicated  the  contemporaneous 
inhabitancy  of  the  two. 

This  city,  or  rather  cluster  of  villages,  also  a  new  discovery,  occupied 
the  sides  of  a  canon  which  has  recently  been  christened  Walnut  Gaiion. 
The  sides  have  been  gullied  by  storms  and  torrents,  leaving  shallow 
cave-like  places  of  great  length  at  different  heights,  along  the  bottoms 
of  which,  wherever  the  ledge  furnishes  a  suflBcient  area,  dwellings  in 
groups  or  singly  were  built.  The  season  was  well  advanced  when  the 
place  was  reached,  and  only  little  time  was  spent  in  its  exploration. 

All  the  ancient  methods  of  approach  have  been  loug  worn  away,  and 
access  to  the  nearest  of  the  groups  of  houses  was  a  work  of  difficulty. 
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The  group  or  village  which  was  most  narrowly  exaniiDed  was  about 
half  a  mile  in  length,  and  consisted  of  a  single  row  of  houses,  the  com- 
mon rear  wall  being  the  lining-rock,  while  the  sides  and  front  were 
made  of  large  squared  stones  laid  in  clay.  A  narrow  street  or  pathway 
extended  along  the  entire  front.  Other  and  similar  villages  could  be 
seen  along  the  canon  for  some  distance. 

Among  the  i-elics  found  here  was  a  wooden  spindle  whorl  similar  to 
those  in  use  by  the  Pueblos  of  the  present  time,  but  unlike  them  in  the 
apparent  manner  of  its  manufacture.  Nothing  indicating  the  use  of 
metallic  tools  of  any  descrijition  was  discovered.  The  surface  of  the 
wood  of  which  the  whorl  was  formed  bad  apparently  been  charred  and 
then  ground  down  to  the  required  size  and  shape  by  rubbing  it  upon 
saudstone.  A  shaft  of  reed  resembling  bamboo  still  remained  in  the 
whorl.  It  had  been  broken  by  the  maker  and  neatly  mended  by  wind- 
ing about  it  a  piece  of  line  twine.  The  ends  of  this  twine  being  exam- 
ined under  the  microscope  disclosed  the  fact  that  its  fiber  was  made  of 
very  fine  human  hair. 

Articles  of  wood,  corn-cobs,  and  even  the  perfect  grains  of  corn ;  wal- 
nuts, bones  of  elk,  antelope,  and  wolf;  portions  of  wearing  material  of 
a  fabric  resembling  the  mummy  cloth  of  Egypt,  but  made  from  mate- 
rial unfamiliar  to  the  explorers,  and  other  perishable  articles,  were  found 
in  abandance  buried  in  the  piles  of  debris  which  partially  fill  these 
deserted  homes,  and  would,  at  first  thought,  seem  to  indicate  somewhat 
recent  inhabitancy.  On  the  other  hand,  however,  the  preservative 
qnahties  of  the  atmosphere  of  this  region  are  remarkable,  and  it  is  the 
belief  that  centuries  have  elapsed  since  the  last  of  the  departed  race  or 
races  occupied  these  old  cities  and  villages  as  homes. 

Explorations  in  Arizona  and  New  Mexico, — Mr.  Victor  Mi ndeleflf,  aided 
by  Messrs.  Gushing  and  Atkins,  proceeded,  in  the  early  part  of  the 
year,  to  the  Moki  towns  for  the  purpose  of  making  ethnologic  collec- 
tions. 

O-rai-be,  the  most  distant  of  the  villages,  was  the  first  visited,  but 
much  opposition  was  encountered,  in  that  a  large  majority  of  the  na- 
tives were  found  to  be  inimical  to  Americans. 

In  consequence  of  this  the  O-rai-be  collection  was  small,  numbering 
only  about  one  hundred  and  fifty  pieces,  which  had  been  secretly  of- 
fered in  trade,  despite  the  strict  injunctions  to  the  contrary  of  those  in 
aathority.  A  catalogue  of  this  material  was  prepared  by  Mr.  Gushing 
from  notes  made  in  the  field. 

After  leaving  O-rai-be,  camp  was  established  at  a  point  convenient 
to  the  remaining  villages,  near  Ma-shong-i-ni-vi,  of  the  "  middle  mesa.'^ 
Here  a  large  collection  was  secured,  principally  from  the  villages  of 
the  middle  mesa,  of  modern  pottery,  basket  ware,  dance  paraphernalia, 
and  stone  implements,  as  well  as  a  valuable  collection  of  well-preserved 
ancient  y)ottery,  embracing  a  variety  of  forms  and  decorations. 


60  REPORT   OF   THE   SECRETARY. 

During  the  intervals  of  collecting  at  Moki,  several  visits  were  made 
to  Mr.  Thomas  V.  Ream's  place,  near  by,  where  drawings,  notes,  and 
photographs  were  made  of  his  extensive  collection  of  ancient  pottery. 

On  August  15,  Mr.  Mindeleff  again  took  the  field  for  exploration 
among  the  cliff  ruins  of  Canon  de  Chelley,  but  on  reaching  the  fitting- 
out  point  an  anticipated  outbreak  among  the  Navajos  and  the  unset- 
tled condition  of  the  Indians  compelled  a  temporary  postponement  of 
work  in  that  region,  during  which  time  a  visit  was  made  to  the  exten- 
sive ancient  pueblo  ruin  known  among  the  Kavajos  as  "Kintiel." 
This  ruin  is  situated  near  the  eastern  border  of  Arizona,  about  25  miles 
south  of  Pueblo,  Colorado. 

Small  subordinate  ruins  occur  on  various  prominent  points,  border- 
ing the  long  narrow  valley  that  extends  north  from  the  main  ruins 
which  from  their  position,  overlooking  arable  land,  may  have  served  as 
farming  habitations  occupied  only  during  the  summer  season,  as 
Nutica  and  Pescado,  near  Zuni,  are  at  the  present  day.  This  large  and 
compactly  built  pueblo  is  on  two  sloping  hillsides  which  come  together 
in  an  "  arroyo,''  or  wash.  A  large  part  of  the  northern  half,  where  the 
walls  follow  a  broad  curve,  is  still  standing  to  a  height  of  from  10  to 
15  feet.  The  masonry  shows  a  high  degree  of  skill  and  is  in  a  good 
state  of  preservation.  The  external  curved  wall  is  nearly  3  feet  thick 
in  many  places  on  the  lower  floor,  and  usually  6  inches  less  above.  A 
noticeable  feature  is  the  occurrence  of  small  square  loop-holes  pierced 
obliquely  through  the  external  wall.  The  walls  of  the  lowest  story 
were  usually  several  inches  thicker  than  those  above,  thus  forming  a 
projecting  ledge  upon  which  the  floor  beams  rested.  Several  beams 
were  found  in  place.  Architectural  plans  of  the  ruin  were  made,  to- 
gether with  a  contour  map  of  the  ground  to  illustrate  its  relation  to  the 
topography.    Sketches  and  photographs  were  also  made. 

In  excavating  on  the  bank  of  the  "arroyo"  a  short  distance  from  the 
ruin,  a  nearly  complete  skeleton  was  found  lying  on  its  right  side. 
From  the  grave  were  taken  two  bowls  of  ancient  ware,  but  no  trace  of 
textile  fabric  was  discovered.  At  a  point  within  the  ruins  the  bank  of 
the  "arroyo,"  having  been  partly  washed  away,  had  caved  in,  exposing 
to  view  a  complete  vertical  section  of  two  rooms.  On  clearing  away 
the  d^briSj  broken  pieces  of  pottery  and  fragments  of  a  pierced  round 
stone  disk  were  found. 

Digging  at  a  number  of  places  resulted  in  the  exposure,  at  the  east- 
ern end  of  the  ruin,  of  a  large  room  in  which  many  objects  of  interest 
were  found,  among  them  an  unbroken  circular  stone  slab,  with  a  hole 
large  enough  to  admit  the  body  of  a  man,  solidly  built  into  a  partition 
wall  and  serving  as  a  doorway. 

The  same  room  contained  a  well-preserved  fireplace,  large,  smootji, 
baking  stones,  metates,  mortars,  broken  pottery,  and  bone  implements. 

The  manner  in  which  these  objects  were  scattered  about  the  room  in- 
dicated a  sudden  abandonment.    While  here,  Indians  brought  in  re* 
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ports  of  remains  farther  south,  extending  into  the  neighborhood  of  Zuni. 
These  reports  were  confirmed  by  statements  of  Mormons  from  that 
vicinity.  These  men  also  gave  accounts  of  numerous  pueblo  remains  in 
the  region  southwest  of  Zuiii,  near  the  headwaters  of  the  Little  Colo- 
rado, in  and  about  Eound  Valley. 

November  1,  Mr.  Mindeleff'  reached  Canon  de  Chelley.  A  closely 
detailed  meander  survey  was  made  of  the  cafLon,  with  its  network  of 
branches,  as  also  of  a  small  neighboring  canon  containing  ruins,  not 
heretofore  visited.  This  plot  was  made  on  a  large  scale  to  admit  of 
showing  the  relation  of  the  position  of  the  ruins  to  the  arable  land  and 
other  topographic  features. 

The  lateness  of  the  season  and  short  supplies  (for  one  month's  stay) 
made  it  necessary  to  devote  nearly  all  of  the  time  to  exploring,  mapping 
and  securing  plans  and  sketches  of  the  ruins.  Some  excavations,  how- 
ever, were  made,  and  interesting  textile  remains,  such  as  rugs,  sandals^ 
and  cordage  of  yucca  fiber  and  cedar  bark,  were  found. 

The  number  of  ruins  found  was  far  beyond  what  was  expected,  about 
one  hundred  and  thirty-five  ruin-sites  having  been  noted. 

In  exploring  branch  cafions  many  ruins  of  large  extent  were  obs.erved, 
some  of  them  containing  several  large  circular  chambers  with  very  thick 
massive  walls  beautifully  finished  inside  with  smooth  coats  of  cement-, 
and  sometimes  with  a  decorative  band  near  the  floor.  In  one  case  the 
drawing  was  very  skillfully  executed  in  red  paint  on  a  white  ground, 
very  similar  in  character  to  designs  found  on  ancient  pottery.  These 
larger  ruins  are  not  nearly  so  well  preserved  as  the  small  ones.  They 
have  evidently  been  the  principal  dwellings  of  the  ancient  people  of 
this  region,  and  seem  to  have  been  visited  with  a  destruction  which  the 
more  insignificant  cliff  outlooks  have  escaped. 

On  finishing  the  work  in  Canon  de  Chelley,  a  trip  was  made  to  the 
pueblo  of  Acoma.  A  representative  collection  of  modem  ware  was  se- 
cured, composed  principally  of  large  jars,  small  vessels  being  compar- 
atively rare  at  this  pueblo.  Very  few  specimens  of  ancient  pottery 
were  found  here. 

During  intervals  of  collecting,  a  survey  and  a  plan  of  Acoma  were 
made  for  the  preparation  of  a  model  similar  to  those  of  Zuni  and  the 
Hoki  villages. 

Explorations  at  Zuni, — In  August,  1882,  Mr,  F.  H.  Cushing  proceeded 
to  the  Seneca  Iroquois  Eeserve,  in  Western  New  York,  with  the  Zuni 
Indians  who  had  accompanied  him  on  his  Eastern  trip.  Here  he  visited 
the  Senecas  of  Tonawanda,  learning  important  and  obscure  facts  rela- 
tive to  their  social  and  more  especially  their  "Medicine''  organizations. 
In  the  latter  he  found  evidence  of  a  society  of  "medicine  priests"  func- 
tionally identical  with  a  similar  organization  among  the  Znnis,  the  latter 
being  tiiat  of  the  Kd'-M-thla  na  Kwe  or  "  Grand-Medicine-Dance  Society.'^ 

Proceeding  thence,  he  arrived  at  Zufii,  N.  M.,  on  the  23d  of  Sep- 
t^nber.    Here,  during  the  month  of  October,  he  resumed  note-taking, 
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sketching  of  Zuni  dances  and  ceremonials  as  they  happened  to  occur^ 
adding  to  his  vocabularies  and  memoranda  on  the  sociologic  system  of 
the  tribe,  their  ceramic-art  decorations,  and  mythology.  On  the  5th  of 
November  he  went  to  the  Moki  towns  to  assist,  in  concert  with  J.  Stanly 
Brown,  esq.,  in  the  collecting  of  ethnologic  specimens  therefrom.  On 
nearing  Ream's  Canon,  the  point  of  rendezvous,  it  was  determined  ad- 
visable that  he  should  make  a  visit  of  reconiiaissance  to  Oraibe.  Near- 
ing Walpi,  he  was  driven  in  by  a  severe  snow  storm,  but  he  had  the 
good  fortune  to  meet  there  a  visiting  chief  from  Oraibe,  With  him  he 
consulted  and  negotiated,  making  him  the  messenger  of  his  arrange- 
ments for  trading  with  the  tribe  in  question.  He  then  returned  to 
Ream's  Canon. 

Pending  the  arrival  of  goods  at  Moki,  Mr.  Cushing  returned  across 
the  country  to  Zuni,  for  the  purpose  of  observing  more  minutely  than 
on  former  occasions  the  annual  sun  ceremonials.  En  route  he  dis- 
covered two  ruins,  apparently  before  unvisited. 

One  of  these  was  the  outlying  structure  of  K^n'-i-K^^ly  called  by  the 
Navajos  Z'innijin'ne^  and  by  the  Zunis  He^-sho'ta  pathl-tdiej  both,  ac- 
cording to  Zuni  tradition,  belonging  to  the  ThUe-tdJcwe^  the  name  given 
to  the  traditional  northwestern  migration  of  the  Bear,  Crane,  Frog, 
Deer,  Yellow-wood,  and  other  gentes  of  the  ancestral  pueblos. 

It  is  a  two-story  structure,  of  selected  red  sandstone  slabs,  around  the 
base  and  over  the  summit  of  a  huge  outcropping  bowlder,  and  is  nearly 
intact,  most  of  the  floor  of  the  second  story,  roof,  lintels,  etc.,  still  being 
in  good  state  of  preservation.  It  is  situated  in  the  mouth  of  one  of  the 
arms  of  K'in-i-k^el,  or  "  Dead  Run  "  Canon,  26  miles  northwest  of  the 
station  of  Navajo  Springs,  on  the  Atlantic  and  Pacific  Eailroad.  In 
the  ground-room  of  this  structure,  leaning  against  a  trap  opening  in 
the  floor  of  the  second  story,  were  found  the  poles  of  a  primitive  ladder, 
notched  with  stone  instruments  at  regular  intervals  on  the  correspond- 
ing sides.  To  the  lower  portion  of  the  poles  was  bound  with  yucca 
fiber  a  much-decayed  round,  still  complete,  but  too  feebly  attached  to 
allow  of  disturbance.  The  structure  details  of  the  rooms  of  the  second 
story  were  noteworthy  features,  indicating  the  relationship  of  the  build- 
ing with  the  ruin  of  Kln-ik^el,  and  thus,  in  a  measure,  confirming  the 
Zuni  tradition. 

As  soon  as  the  ceremonials  of  the  sun  had  been  completed,  Mr.  Cush- 
ing again  set  out,  with  N^nahe  (a  Zuiii  of  Moki  nativity)  as  interpreter, 
for  Moki,  via  Holbrook,  Ariz.,  and  proceeded  with  Victor  MindelefF, 
esq.,  and  his  expedition  to  Oraibe  on  the  19th  of  December.  On  ac- 
count of  the  unfavorable  attitude  of  the  natives,  it  was  determined  that 
further  efforts  would  prove  comparatively  fruitless  of  results ;  hence  the 
expedition  proceeded  from  Oraibe  to  an  encampment  near  the  mesa  of 
the  two  Moki  towns,  Mi-shong-i-ni-vi  and  Shlpau  i-li-vi.  Here  Mr. 
Cushing  superintended  the  collecting  of  more  than  twelve  hundred 
specimens,  at  the  same  time  noting  several  examjdes  of  Moki  folk-lore 
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and  ti^itioii,  and  stndying  the  considerable  collections  of  antique  pot- 
tery gathered,  some  of  the  results  of  which  latter  studies  will  appear  in 
forthcoming  reports. 

On  the  19th  of  January,  1883,  Mr.  Gushing  returned  to  Zuiii  and 
continue<l  his  investigations  relative  to  the  sociologic  system  of  the 
Zuuis.  He  added  during  the  months  of  March  and  April  more  than 
five  hundred  pages  to  his  notes  on  Zuui  folk-lore.  He  also  made  a  brief 
trip  to  the  ruin  sections  of  Zuiii  tradition,  lying  toward  the  southwest, 
accompanied  by  an  artist,  W.  L.  Metcalf,  as  a  volunteer  assistant,  and 
two  Indians.  His  discoveries  near  the  Escudilla  and  farther  north,  in 
Eastern  Arizona,  were  more  important,  archaeologically,  than  he  had 
before  made. 

Lingimtic  Field  Worh\ — Mrs^  Erminnie  Smith,  whose  former  work  had 
been  devoted  to  the  Iroquoian  tribes  of  New  York  and  Upper  Canada, 
was  this  year  engaged  among  those  of  Lower  Canada,  principally  Mo- 
hawks. The  isolation  of  these  Indians  for  nearly-  two  hundred  years 
from  the  other  Iroquois  has  afibrded  interesting  comparisons  regarding 
dialect  and  customs.  A  large  amount  of  literature,  consis^ng  of  ser- 
mons, catechisms,  vocabularies  and  dictionaries,  the  most  important  of 
which  was  in  manuscript,  the  work  of  French  Catholic  missionaries,  was 
obtained.  By  this  means  the  Mohawk  synonyms  for  many  words  before 
collected  by  Mrs.  Smith  in  the  Tuscarora,  Onondaga,  and  Seneca  dialects, 
were  ascertained. 

Mr.  Jeremiah  Curtin  visited  the  Indians  on'the  Seneca  Reservation, 
Kew  York,  and  collected  a  large  body  of  linguistic  and  mythologic  ma- 
terial, and  afterwards  proceeded  to  Indian  Territory  with  the  same 
object. 

Mr.  H.  W.  Henshaw,  in  the  latter  part  of  the  year,  was  occupied  in 
l^evada  and  California.  He  procured  a  very  complete  vocabulary  of 
the  Washo  language  from  the  members  of  that  tribe,  about  300,  in  the 
neighborhood  of  Carson,  establishing  the  former  supposition  that  the 
Washo  language  is  the  sole  known  representative  of  a  linguistic  stock. 
A  similar  vocabulary  of  the  Panamint  language,  hitherto  unknown, 
was  obtained,  showing  it  to  belong  to  the  Shoshone  stock.  The  Pana- 
mint tribe  was  found  not  to  be  so  near  extinction  as  had  been  i)opularly 
5ap)>osed,  there  remaining  about  150  individuals. 

Dr.  W.  J.  Hoffman  visited  the  Ottawa,  Ojibwa,  and  Pottawatomie  In- 
dians of  Northern  Michigan,  and  the  Sisseton  and  Mdewakantannawn 
bands  of  Dakota,  in  Minnesota  and  Dakota,  with  special  reference  to  the 
study  of  pictographa  and  gesture  language. 

Rev.  J.  Owen  Dorsey,  during  January  and  Februarj',  was  on  the  Kan- 
sas and  Osage  Reservations,  in  the  Indian  Territory,  where  ho  gained 
considerable  linguistic  and  ethnologic  material  from  the  Indians,  who 
speak  dialects  related  to  that  of  the  Ponkas  and  Omahas.  Among  this 
material  may  be  specified  two  dictionaries,  of  fully  three  thousand  words 
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each,  grammatical  notes  in  each  dialect,  native  texts,  including  myths, 
historical  papers,  and  epistles  and  sociologic  notes. 

Office  Work. — Col.  Garrick  Mallery,  United  States  Army,  has  been  en- 
gaged in  further  researches  and  extensive  correspondence  for  the  com- 
pletion of  a  monograph  on  sign  language,  and  in  the  preparation  of  an 
introduction  to  the  study  of  pictographs,  with  the  requisite  illustrations. 
In  this  work  he  has  been  assisted  by  Dr.  W.  J,  Hofifman. 

Dr.  n.  C.  Yarrow  has  continued  the  preparation  of  his  monographs 
on  mortuary  customs,  and  also  has  been  occupied  in  obtaining  data 
for  a  work  upon  the  medicine  practices  of  the  North  American  Indians. 

Mr.  n.  W.  Henshaw  was  engaged  in  preparing  a  report  upon  Indian 
industries,  both  from  historical  data  and  from  the  returns  of  the  Indian 
census. 

Prof.  O.  T.  Mason  has  prepared  a  report  upon  Indian  education, 
based  upon  material  obtained  from  the  office  of  the  Commissioner  of 
Indian  Affairs,  from  correspondence  with  every  school  and  college  in 
the  United  States,  from  the  reports  of  the  Indians,  and  from  the  general 
census.  Tjiis  has  been  arranged  with  reference  to  the  name,  location, 
and  linguistic  stock  of  every  tribe,  detailing  the  school  facilities,  attend- 
ance, and  literacy, 

J)uring  the  year  Mr.  W.  H.  Holmes  had  general  charge  of  the  col- 
lections of  the  Bureau  outside  of  those  from  the  mound  district,  and  has 
made  the  necessary  classification  and  catalogue  thereof.  He  has  also 
been  acting  as  honorary  curator  of  pottery  in  the  National  Museum,  and 
has  spent  much  time  in  classifying  and  arranging  the  verj'  large  collec- 
tions in  that  department.  In  connection  with  this  work  he  has  made 
some  interesting  investigations  relating  to  ancient  American  ceramics. 
The  most  important  of  these  were  studies  of  the  use  of  textile  fabrics  in 
the  manufacture  of  pottery  by  the  ancient  tribes  of  the  Atlantic  slope, 
and  of  the  art  of  "coiling''  for  the  same  purposes  by  all  the  American 
people.    Exhaustive  papers  have  been  prepared  upon  these  subjects. 

Mr.  Holmes  has  also  had  charge  of  the  department  of  illustration  of 
the  Bureau  conjointly  with  that  of  the  Geological  Survey. 

Mrs.  Erminnie  Smith  was  engaged  in  translating  into  English  the 
manuscript  French-Mohawk  dictionary  of  Eev.  Father  Marcoux,  pro- 
cured by  her,  in  which  the  spelling  of  the  Indian  words  was  changed  to 
that  adopted  by  the  Bureau  of  Ethnology.  She  also  prepared  a  chres- 
tomathy  of  the  Mohawk  dialect,  and  a  table  containing  a  large  number 
of  words  in  use  among  the  isolated  Mohawks,  with  their  synonyms  as 
used  by  the  Mohawks  on  the  "  Six  Nation  Reserve." 

During  the  year  the  Bibliogra])hy  of  North  American  Linguistics,  by 
Mr.  J.  C.  Pilling,  was  slowly  put  in  type,  only  350  pages  having  been 
added.  To  this  work  Mr.  Pilling  has  only  been  able  to  give  such  time  as 
could  be  spared  from  other  more  pressing  official  duties.  In  the  spring 
he  made  a  trip  to  the  west  coast  of  the  United  States  for  the  purpose  of 
inspecting  the  books  in  certain  libraries  in  California,  and  in  the  fall  a 
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visit  of  a  few  weeks  to  some  of  the  principal  libraries  of  t&e  East,  nota- 
bly the  Lenox  Library  and  the  Astor  Library  of  New  York,  and  the  val- 
uable private  libraries  of  Dr.  J.  Hammond  Trumbull,  of  Hartford,  and 
Dr.  D.  O.  Brinton,  of  Media,  Pa.  There  are  now  900  pages  of  the  Bib- 
liography in  type. 

Mr.  Jeremiah  Curtin  prepared,  in  part  from  material  in  the  office, 
vocabularies  of  the  Muskoki,  Caddo,  and  Seneca  languages,  and  of  the 
Chinook  jargon,  also  a  collection  of  Seneca  folk-lore. 

Mr.  O.  C.  Boyce  resumed  the  preparation  of  a  historical  atlas  of  In- 
dian aflEairs. 

This  work  will  indicate  upon  a  series  of  charts  the  boundaries  of  all 
cessions  of  land  made  to  the  United  States  by  the  several  Indian  tribes, 
the  location  of  present  and  former  Indian  villages,  and  all  points  or 
places  of  historical  interest^  reciting  briefly  the  location,  character,  and 
condition  of  each  tribe  in  its  earliest  relations  with  the  whites ;  its  mi- 
gration, wars,  and  diplomacy  to  the  formation  of  the  Federal  Govern- 
ment, and  a  particular  account  of  the  various  treaties  with  the  United 
States,  together  with  the  causes  and  results  thereof.  The  progress  of 
the  year  covers  the  cessions  in  all  the  States  and  Territories  between 
the  Mississippi  Eiver  and  the  Pacific  slope ;  also  the  greater  part  of 
Wisconsin,  Michigan,  and  much  in  Tennessee,  !North  Carolina,  and 
Georgia,  as  well  as  the  collection  of  a  large  ampunt  of  historical  data 
relating  to  the  different  tribes. 

Mr.  Albert  S.  Gatschet  was  engaged  in  revising  the  items  compos- 
ing his  English-Klamath  Dictionary  and  putting  them  in  shape  so  as  to 
be  ready  for  the  press. 

Many  of  the  longer  items  had  to  be  rewritten  entirely  from  the  ma- 
terials on  hand. 

In  the  middle  of  May  type-setting  began  on  the  work,  and  it  was  com- 
pleted and  stereotyped  by  the  latter  part  of  August  Including  the 
preface,  this  second  part  of  the  dictionary  now  contains  205  quarto 
pages,  with  about  4,400  items. 

Mr.  Gatschet  also  undertook  the  revision  of  the  manuscript  of  his 
grammar,  part  of  which  had  to  be  rewritten. 

The  Dakota-English  portion  of  the  Dakota  Dictionary  of  Eev.  S.  R. 
Biggs,  D.  D.,  being  655  pages  of  proof,  was  finally  corrected  in  April, 
1883.  The  death  of  this  distinguished  missionary  and  scliolar  in  Au- 
gust, 1883,  required  the  transfer  of  the  preparation  of  the  English- 
Dakota  part  of  the  dictionary  to  Bev.  John  1^,  Williamson,  who.  has 
since  been  engaged  upon  it. 

From  March  to  December,  inclusive,  Rev.  J.  Owen  Dorsey  was  occu- 
pied in  the  preparation  of  a  Kwapa  vocabulary  of  several  hundred 
words,  and  the  Kansas  and  Osage  dictionaries,  from  the  material  col- 
lected by  him  in  Indian  Territory,  as  well  as  in  the  transliteration  of  part 
of  the  Ponka  dictionary,  to  make  it  conform  to  the  last  alphabet  of  the 
H.  Mis.  69 5 
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Bureau.    Thii  last  work  will  form  Part  II  of  <<  Contributions  to  l^orth 
American  Ethnology,  Volume  VI,  The  tpegiha  Language." 

Prof.  Cyrus  Thomas,  who  had  charge  of  the  explorations  of  mounds, 
has  taken  the  precaution  to  have  all  the  specimens  careftilly  and  prop- 
erly labeled  and  numbered,  from  the  time  they  were  discovered  in  the 
field  until  they  received  the  Museum  catalogue  number.  He  has  also 
prepared  a  corresponding  catalogue,  in  which  are  carefully  noted  the 
locality  where  each  specimen  was  found,  the  name  of  the  collector,  and 
whether  found  in  a  mound,  grave,  or  on  the  surface,  so  that  archseolo- 
gists  can  ascertain  the  history  of  any  specimen  by  reference  to  the  spe- 
cimen itself. 

In  addition  to  this,  a  catalogue  of  the  collection  of  the  fiscal  year 
ending  June  30, 1883,  with  numerous  illustrations,  has  been  prepared 
lor  the  Bureau  and  is  now  awaiting  publication.  Each  a^ssistant  has 
made  a  full  report  of  his  work  up  to  June  30, 1883,  which  will  be  brought 
together  in  the  general  report  now  in  course  of  preparation  by  Professor 
Thomas.  A  large  number  of  plates  and  illustrations  of  mound  groups, 
ancient  works,  and  mound  sections  accompany  these  reports,  which 
will  be  used  to  illustrate  the  general  report. 

Mr.  Victor  Mindeleff  was  engaged  during  part  of  the  year  in  making 
a  series  of  large  models  in  papier-mach6  of  the  Moki  villages  from  the 
plans  and  measurements  taken  by  him  on  the  ground. 

The  Third  Annual  Eeport  has  been  prepared  and  delivered  to  the 
Government  Printer,  its  contents  being  as  follows : 

Manuscript  Troano,  by  Prof.  Cyrus  Thomas. 

Masks  of  the  Northwest,  by  William  H.  Dall. 

Omaha  Sociology,  by  Eev.  J.  O.  Dorsey. 

Navajo  Weavers,  by  Dr.  Washington  Matthews. 

Catalogue  of  a  portion  of  the  ethnological  and  archsBologi^  collec- 
tions made  by  the  Bureau,  etc.,  by  William  H.  Holmes. 

Textile  Fabrics  of  the  Mound  Builders,  derived  from  impressions  on 
pottery,  by  William  H.  Holmes. 

Illustrated  catalogue  of  the  collections  from  New  Mexico  in  1882,  by 
James  Stevenson. 

During  the  year  many  linguistic  manuscripts  of  value  were  received 
from  collectors  to  whom  the  ^^  Introduction  to  the  Study  of  Indian  Lan- 
guages" had  been  furnished. 

UNITED  STATES  GEOLOGICAL  SURVEY. 

It  has  been  customary  for  the  Secretary  of  the  Institution  to  present 
each  year  a  condensed  account  of  the  work  performed  by  the  Govern- 
ment Survey;  and  accordingly  the  following  summary  of  its  operation^ 
is  given,  kindly  furnished  by  Major  J.  W.  Powell,  Director  of  the  Sur- 
vey: 

In  the  act  making  appropriations  for  the  fiscal  year  188^83  Con- 
pr«s6  required  the  Geological  Survey  to  make  a  geologic  map  of  tiub 
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United  States,  thereby  giving  the  Survey  authority  to  extend  its  opera- 
tions over  the  entire  country  in  so  far  as  necessary  to  effect  that  pur- 
pose. Inasmuch  as  the  preparation  of  a  geologic  map  requires  a  cor- 
rect topographic  map  as  its  basis,  it  became  necessary  to  adopt  a  scale 
for  a  general  map  of  the  United  States,  and  also  a  method  of  graphic 
representation.  The  experience  of  the  various  geologic  surveys  carried 
on  by  the  General  Government  and  by  the  several  States  has  shown 
that  the  smallest  scale  that  can  ordinarily  be  used  on  a  map  for  general 
geologic  purposes  Is  4  miles  to  the  inch,  and  that  vertical  relief  is  best 
indicated  by  contonrs  with  intervals  of  25  feet  or  200  feet,  according  as 
the  country  represented  is  plain  or  rugged  in  its  topographic  features. 
Certain  districts  in  which  the  geology  is  complex  may  require  elaborate 
maps  on  larger  scales,  but  for  the  general  map  the  scale  of  4  miles  to 
the  inch  has  been  adopted  as  best  suited  for  the  purpose  of  geologic 
representation. 

It  is  proposed  to  publish  this  general  map  in  atlas  sheets,  each  to 
include  one  degree  of  longitude  by  one  of  latitude. 

To  accomplish  this  topographic  work  in  the  shortest  possible  time 
and  with  the  greatest  economy,  it  was  decided  to  take  advantage  of  all 
work  previously  done,  whether  by  the  General  Government,  by  the 
several  States,  by  counties,  townships,  or  by  industrial  corporatious 
and  individuals.  In  order  to  compile  and  adjust  the  material  obtained 
from  these  various  sources,  a  topographic  division  was  organized,  under 
the  charge  of  Mr.  Henry  Gannett,  who,  in  addition  to  the  work  of  com- 
pilation and  adjustment  above  referred  to,  began  field  operations,  car- 
ried on  to  a  limited  extent  in  1882,  but  extended  and  systematized  in 

1883. 

Topographic  Work. 

The  plans  for  the  topographic  field  work  for  the  season  of  1883  con- 
templated a  large  increase  of  work  in  the  Southern  Appalachian  region, 
the  commencement  of  work  in  Massachusetts,  the  funher  prosecution 
of  work  in  New  Mexico  and  Arizona;  in  Northern  California,  and  the 
commencement  of  a  detailed  map  of  the  Yellowstone  National  Park.  It 
was  further  proposed  to  extend  the  map  of  the  Elk  Mountains  in  Colo- 
rado, which  was  made  by  the  survey  under  Dr.  F.  V.  Hayden  in  1874, 
besides  numerous  detailed  maps  in  different  sections  of  the  country. 
Field  work  in  the  Arizona  and  New  Mexico  district,  known  as  the  "Win- 
gate  divisiouj'^was  commenced  in  the  latter  part  of  May,  under  the  direc- 
tion of  Prof.  A.  H.  Thompson.  The  division  was  organized  first  with 
OB6  party  for  carrying  on  triangulation  and  two  for  topographic  work, 
wkich  organization  was  continued  until  the  Ist  of  July,  when  another 
topographic  party  was  added.  The  character  of  the  country,  which 
consists  essentially  of  rolling  plateaus  commanded  by  buttes  of  no 
great  height-,  was  such  as  to  permit  of  very  rapid  topographic  work. 
The  weather  also  was  favorable  during  the  entire  season,  and  the  result 
wa6  that  this  division  covered  a  very  large  area,  estimated  at  22,000 
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square  miles,  comprising  the  region  lying  between  the  parallels  of  35^ 
and  37^,  and  the  meridians  of  109o  and  111<^,  and  with  an  additional 
rectangle  on  the  southeast,  comprised  between  the  parallels  of  35^  and 
360  and  the  meridians  of  107^  and  10^.  A  small  portion  of  the  latter 
Lad  been  surveyed  during  the  previous  year.  While  this  region  was, 
as  stated  before,  in  the  highest  degree  favorable  to  the  rapid  prosecu- 
tion of  topographic  work,  it  was  decidedly  unfavorable  for  triangulatiou, 
requiring  almost  everywhere  the  use  of  artificial  signals  and  much  cut- 
ting away  of  timber.  The  area  covered  includes  much  that  has  been 
hitherto  a  terra  incognita,  partly  on  account  of  its  aridity  and  barren 
condition,  and  partly  on  account  of  the  difficulty  of  traversing  it.  So 
little  has  been  known  of  it  that  within  the  ai*ea  surveyed  by  Mr.  H.  M. 
Wilson  (in  charge  of  one  of  the  topographic  parties)  a  small  mountain 
range  has  been  indicated  as  occupying  two  places  on  the  same  map. 
Mr.  Wilson  is  also  the  first  white  man  to  ascend  Kavajo  Mountain,  a 
dome-shaped  mass  that  rises  4,000  feet  above  the  general  level  of  the 
country,  between  the  8an  Juan  and  the  Colorado  Eivers,  near  the  mouth 
of  the  former.  At  the  close  of  the  field  season,  Professor  Thompson 
determined  by  astronomic  methods  the  geographic  position  of  Fort 
Wingate. 

The  field  work  of  the  California  division  was,  as  during  the  previous 
year,  intrusted  to  the  charge  of  Mr.  Gilbert  Thompson.  The  division 
was  organized  and  took  the  field  early  in  July.  It  consisted  of  two 
parties,  one  under  the  immediate  supervision  of  Mr.  Thompson  and  the 
other  under  Mr.  Mark  B.  Kerr.  The  season  proved  to  be  exceptionally 
unfavorable.  Not  only  was  the  work  seriously  interfered  with  by  storms, 
but  during  nearly  the  whole  season  smoke  and  haze  obstructed  the  vie^. 
In  spite  of  these  difficultiea  the  topographers  surveyed  an  area  estimated 
at  between  4,000  and  5,000  square  miles,  lying  in  the  northern  part  of 
the  State,  about  Mount  Shasta,  and  extending  westward  therefrom  into 
the  Coast  Range. 

The  work  of  preparing  a  detailed  map  of  Yellowstone  Park  upon  a 
scale  of  1  tiile  to  an  inch  was  intrusted  to  Mr.  J.  H.  Benshawe.  Out- 
fltting'^is  party  at  Bozeman,  Mont.,  he  reached  the  Park  and  com- 
menced work  on  the  7th  of  August,  prosecuting  work  as  late  as  the 
season  would  admit.  Early  in  October,  however,  severe  snow-storms 
caused  a  cessation  of  field  operations,  and  he  was  obliged  to  withdraw 
to  lower  altitudes.  The  area  covered  by  his  party  during  the  season 
was  about  1,500  square  miles,  lying  in  the  northwestern  corner  of  the 
Park,  and  embracing  the  southern  end  of  the  Gallatin  Range,  and  a 
considerable  area  of  plateau  country,  extending  hence  southward  down 
to  the  Geyser  basins.  Upon  the  return  of  the  party  to  Bozeman,  in 
October,  a  remeasurement  with  compensated  bars  was  made  of  the  base 
line  at  that  place  laid  out  and  surveyed  by  the  "Geographical  Surveys 
West  of  the  One  Hundredth  Meridian''  in  1877. 

During  the  year  1874  the  Geological  Survey  of  the  Territories,  under 
Dr.  F.  V.  Hayden,  made  a  somewhat  detailed  topographic  map  of 
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the  Elk  Moantain  region,  in  Western  Colorado.  This  region,  compris- 
ing one  of  the  finest  bodies  of  mountains  in  the  country,  has  recently 
acquired  prominence  as  a  mining  district  both  of  the  precious  metals 
and  coal.  The  extension  of  this  work  on  the  southwest,  in  order  to 
include  within  its  limits  all  of  the  mining  district  as  now  constituted, 
was  intrusted  to  Mr.  Anton  Karl.  It  was  commenced  during  the  month 
of  July,  and  carried  on  nearly  to  completion  when  Mr.  Karl  was  called 
away  for  the  purpose  of  verifying  the  survey  of  the  Maxwell  grant,  in 
Northern  New  Mexico.  Mr.  Karl  performed  this  latter  duty  to  the  sat- 
isfaction of  the  Department,  and,  upon  its  completion,  the  season  being 
far  advanced,  field  operations  in  the  Elk  Mountain  Begion  were  post- 
poned until  the  following  year. 

The  revision  for  the  survey  of  the  Southern  Appalachians  was  organ- 
ized upon  a  considerably  enlarged  scale,  five  topographic  and  two  tri- 
angulation  parties  being  pnt  into  the  field.  Three  of  the  former,  under 
Messi-s.  Yeates,  Bien,  and  Pearson,  took  the  field  during  the  month  of 
June,  and  at  the  same  time  one  of  the  triangulation  parties,  under  Prof. 
W.  C.  Kerr,  commenced  work.  The  area  assigned  to  Mr.  Yeates  com- 
prised the  southwestern  part  of  the  mountain  region  of  North  Carolina; 
that  to  Mr.  Bien,  the  northeastern  part  of  this  area,  the  uouthwesterii 
comer  of  Virginia,  and  McDowell  County,  in  West  Virginia;  that  to 
Mr.  Pearson,  the  valley  of  East  Tennessee,  with  instructions  to  work 
from  the  boundary  line  of  Virginia  down  the  valley  as  far  as  the  season 
would  permit.  The  triangulation  party  was  instructed  to  cover  the  area 
assigned  to  these  three  parties  with  a  scheme  of  triangulation  of  suf- 
ficient accuracy  to  control  their  work.  Early  in  July,  topographic  party 
No.  4,  under  Mr.  W.  A.  Shumway,  was  put  into  the  field,  with  instruc- 
tions to  survey  the  area  lying  between  the  Kanawha  and  Big  Sandy 
Rivers,  in  West  Virginia.  Triangulation  party  No.  2,  under  Prof.  J. 
Howard  Gore,  also  took  the  field  about  this  time,  with  instructions  to 
connect  the  Coast  Survey  transcontinental  belt,  which  follows  generally 
the  Kanawha  River,  with  the  work  of  the  other  party  under  Professor 
Kerr.  At  the  same  time,  topographic  party  No.  5,  under  Mr,  S.  FI. 
Bodfish,  was  put  into  the  field,  with  instructions  to  survey  the  western 
part  of  Maryland  and  the  adjacent  portions  of  Northern  West  Virginia. 
Shortly  after  Mr.  Bodfish  took  the  field  his  health  failed  and  it  became 
necessary  for  him  to  relinquish  charge  of  the  party.  Mr.  W.  T.  Griswold 
was  intrusted  with  the  further  prosecution  of  the  work. 

The  weather  throughout  this  region  was  unfavorable.  The  journals 
of  the  parties  show  that  fully  one-half  of  the  days  were  so  stormy  as  to 
pieclnde  field  work ;  furthermore,  the  character  of  the  country,  espe- 
cially the  density  of  its  forests,  makes  field  work  at  all  times  slow  and 
difficult.  Nevertheless,  an  area  of  fully  2,200  square  miles  was  sur- 
veyed, a  result  attained  only  by  great  energy  and  ingenuity  in  over- 
coming and  circumventing  obstacles. 

The  survey  of  Massachusetts  was  intrusted  to  Prof.  H.  F.  Walling, 
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80  long  well  known  as  the  compiler  of  maps  of  the  Northeastern  States, 
and  latterly  by  his  topographic  work  npon  the  United  States  Ooast  and 
Geodetic  Survey.  Work  wae^sommenced  among  the  Berkshire  Hills  in 
Massachusetts  in  July,  and  carried  on  until  the  close  of  the  year,  an 
area  of  1,500  square  miles  having  been  surveyed,  npon  a  scale  of  2 
miles  to  an  inch.  In  carrying  on  this  work  very  material  assistance 
has  been  derived  from  surveys,  either  by  the  United  States  or  State 
authority',  or  by  private  corporations  or  individuals. 

In  the  Mono  Basin,  Mr.  Wiilard  D.  Johnson  spent  the  summer  in 
topographic  work,  under  the  immediate  supervision  of  the  geologist  in 
charge  of  the  division  of  th^  Great  Basin.  He  was  occupied  the  greater 
part  of  the  season  upon  a  map  of  the  hydrographic  ba^in  of  Mono  Lake, 
including  an  are^  of  about  2,000  square  miles,  and  executed  on  a  scale 
of  If  miles  to  the  square  iuch.  About  half  the  area  is  mountainous 
and  difficult,  including  the  western  slope  of  a  portion  of  the  Sierra 
Nevada.  Local  maps  were  made  of  the  Mount  Lyell  glaciers,  and  of  a 
group  of  ancient  moraines  at  the  mouth  of  Parker  Canon. 

The  total  area  covered  by  the  topographic  work  of  the  season 
amounts  to  about  53,000  square  miles. 

Geologic  Worlc. 

DxMrict  of  the  South  Atlantic. — ProC  H.  E.  Geiger  was  detailed  to 
investigate  the  geology  of  certain  portions  of  Virginia.  He  spent  the 
early  part  of  July  in  the  eastern  part  of  the  State.  During  that  month 
and  August  he  studied  all  the  formatious  from  the  Greenbrier  River 
to  the  east  of  Alleghany  Station,  West  Virginia. 

In  September  he  packed  and  shipped  to  Washington  specimens  from 
the  Devonian  formations,  in  Greenbrier  County,  and  transferred  his 
work  to  AUeghanj'  County,  Virginia.  He  there  made  a  study  of  the 
formations,  which  are  well  exposed  in  that  section,  and  procured  some 
excellent  geologic  specimens.  In  October  be  extended  his  work  from 
Alleghany  County  to  Rockingham  County,  Virginia,  where  he  studied 
the  limestone  fossils  and  made  a  special  study  of  the  foldings  between 
the  Blue  Ridge  and  North  Mountain.  He  made  a  careful  comparative 
examination  of  the  limestones  of  Alleghany  and  Rockbridge  Cojinties, 
and  at  the  end  of  the  month  came  to  Washington.  The  thanks  of 
the  Survey  are  due  to  Professor  Campbell,  of  Washington  and  Lee 
University,  who  rendered  great  service  to  Professor  Geiger. 

Prof.  Ira  Sayles  spent  the  early  part  of  July  in  the  examination 
of  caves  near  Clinch  River,  Virginia,  and  the  general  features  of  the 
surrounding  region.  Ho  then  studied  the  coal  beds  of  Big  Yellow 
Cieek,  in  Bell  County,  Kentucky,  and  the  dyestone  iron  deposits  a  few 
miles  down  Poor  Valley.  In  August  he  continued  his  work  near  the 
Clinch  River,  especially  with  the  object  of  ascertaining  the  extent  and 
direction  of  the  faulting  which  was  displayed  there,  and  also  ex- 
amined the  upper  Coal  Measures  of  the  region,  and  made  a  running 
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field  chart  of  the  oounty.  Later  in  the  season  he  discovered,  in  Haw- 
kins Coonty,  Tennessee,  some  very  interesting  cave  deposits,  which  he 
carefully  studied  and  from  which  large  collections  were  sent  to  the 
office  in  Washington.  From  this  point,  in  October,  he  went  southeast- 
wardly  through  Hawkins  County,  studying  the  formations  on  the  way, 
and  by  the  last  of  the  month  was  at  Knoxville,  where  he  examined  the 
rocks  of  the  Potsdam  deposits,  to  supplement  Mr.  C.  D.  Walcott's 
work.  The  work  in  the  vicinity  of  Knoxville  and  Centerville  was  con- 
tinued through  the  latter  part  of  the  year,  although  bad  weather  in- 
terfered considerably  with  his  work. 

District  of  the  Rocky  Mountains. — ^Work  in  this  district,  under  the 
charge  of  Mr.  S.  F.  Emmons,  was  begun  early  in  July.  Mr.  Whitman 
Cross  was  assigned  to  work  in  the  Silver  Cliff  region.  The  report  on 
this  region  will  be  of  value  from  the  fact  that  it  is  a  camp  of  abortive 
processes,  a  true  history  of  which  will  serve  as  warning  by  pointing 
out  the  errors  which  caused  the  failures  there.  Work  was  continued  in 
this  region  through  July,  August,  and  part  of  September.  Mr.  S.  S. 
Sackett  was  detailed  to  gather  statistics  as  to  reduction  works  in 
the  district.  A  short  trip  was  made  to  the  Sangre  de  Gristo  Range,  on 
the  opposite  side  of  the  valley  from  Silver  Cliff,  to  determine  the  geo- 
logic relations  of  the  rocks  of  this  range  to  the  Silver  Cliff  deposits. 
Work  in  the  Denver  coal  basin  was  begun,  but  had  to  be  stopped  be- 
fore the  end  of  the  season.  Some  attention  was  paid  to  the  subject  of 
artesian  wells,  and  the  material  obtained  will  be  embodied  in  the  re- 
port on  the  Denver  basin.  In  the  office  the  notes  on  the  ten-mile  dis- 
trict were  worked  up,  a  geologic  map  and  sections  were  prepared,  and 
lithological  determinations  were  made  preliminary  to  final  elaboration 
and  publication.  Messrs.  Cross  and  Chapman  have  been  engaged  in 
the  preparation  of  geologic  maps,  and  some  field  work  was  done  by  Mr. 
Cross  in  the  vicinity  of  Golden  and  Morrison,  on  the  Mesozoic  rocks 
which  are  exposed  in  this  region. 

Yellowstone  National  Park, — Mr,  Hague  began  field-work  in  the  Yel- 
lowstone Park  in  the  latter  part  of  July.  His  investigations  were  mainly 
confined  to  a  preliminary  examination  to  ascertain  what  the  geologic 
problems  really  are.  The  Upper  and  Lower  Geyser  Basins  were  visited 
in  August,  and  a  geologic  reconnaissance  was  made  from  the  Upper  Basin 
to  Shoshone  Lake  of  the  Heart  Lake  Basin,  for  the  purpose  of  comparing 
them  with  the  Upper  Basins  of  the  Firehole,  and  to  ascertain  what  thermal 
and  other  changes  have  occurred  since  1878.  Mr.  Hague  thinks  that 
Mount  Sheridan  is  a  volcanic  crater,  so  modified  by  glacial  action  as  to 
jM^ctically  obscure  its  true  origin.  A  collection  of  200  specimens  of  gey- 
serites  was  carefully  made  for  the  educational  rock  series.  In  September 
permanent  camp  was  established  near  the  Great  Valley  of  the  Yellowstone, 
and  short  trips  were  made  into  the  a^acent  region.  The  Mount  Wash- 
bume  group  was  examined,  and  the  headwaters  of  the  Gardiner  and 
Gibbon  Rivers  and  the  region  of  the  Grand  Oafion  were  visited.    The 
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bottom  of  the  Grand  Oafion  was  r^hed  at  four  dlffereDt  points.  A 
reconnaissance  was  made  to  Steamboat  Point  on  Yellowstone  Lakeland 
Monnt  Chittenden,  one  of  the  highest  peaks  in  the  vicinity,  was  ascended. 
During  this  time  a  stad^  of  the  geysers  in  the  Upper  Ghsyser  Basin  was 
continued  by  Mr.  Haguc^s  assistant  until  September  25,  when  the  camp 
there  was  broken  up  and  a  new  camp  was  established  at  Mammoth  Hot 
Springs.  From  this  a  trip  was  made  to  the  western  limits  of  the  Park 
over  the  summit  of  the  Great  Plateau  and  back  via  Madison  Canon, 
where  a  fine  section  of  rhyolitic  rocks  is  exposed.  The  region  north  of 
Mount  Holmes,  on  the  west  side  of  the  Park,  was  also  examined,  but 
the  results  were  meager  on  account  of  the  severity  of  the  storms.  A 
geologic  reconnaissance  was  also  made  via  the  East  Fork  of  the  Yel- 
lowstone to  the  headwaters  of  Soda  Butte  Creek  and  the  Clark's  Fork 
mines.  Although  the  country  was  covered  with  snow,  the  work  accom- 
plished was  of  great  value  for  general  geologic  purposes,  and  especially 
as  suggesting  plans  of  operation  for  next  season.  About  the  middle  of 
October  the  weather  became  so  inclement  that  the  parties  were  obliged 
to  leave  the  field.  Mr.  Iddings  was  sent  to  Bureka,  Nev.,  to  make  col- 
lections of  rocks  for  the  educational  series.  He  eecured  sufficient  ma- 
terial for  200  cabinet  specimens  of  five  characteristic  rocks.  Three 
of  these  illustrate  igneous  rocks  from  the  Great  Basin,  and  two  belong 
to  the  supplementary  series.  "All  will  be  described  in  the  Geology  of 
the  Eureka  district.'^ 

District  of  the  Pacific — Survey  of  the  Quicksilver  District. — Mr.  G.  F. 
Becker,  who  is  in  charge  of  the  division  of  the  Pacific,  has  been  engaged 
in  the  examination  of  the  quicksilver  deposits  of  California.  During 
the  early  part  of  the  season  he  carried  on  an  investigation  in  the  vicin- 
ity of  the  Sulphur  Bank,  California.  A  trip  was  made  to  the  North  Fork 
of  Cache  Creek  and  Tulare  Lake,  the  only  localities  in  this  section  where 
fossiliferous  strata  occur.  The  early  part  of  September  was  spent  on 
the  North  Fork  of  Cache  Creek,  and  the  map  of  the  Clear  Lake  region 
was  completed.  Returning  to  Sulphur  Bank,  soundings  of  the  lake 
were  taken,  and  careful  examinations  made  of  the  mines.  The  party 
then  proceeded  to  San  Francisco  to  prepare  for  the  winter's  work,  which 
consists  of  the  revision  of  Mr.  Curtis's  memoir  of  the  Eureka  mines,  the 
arranging  of  the  Clear  Lake  and  Sulphur  Bank  collections,  and  analy- 
ses of  the  minerals,  rocks,  and  waters  collected,  and  the  general  routine 
of  office  duties. 

Work  was  undertaken  during  the  season  by  Mr.  Turner,  in  the  re- 
gion of  Knox vi lie,  but  was  interfered  with  by  his  sickness,  which  obliged 
him  to  enter  the  hospital  at  San  Francisco. 

Volcanic  rocks. — Capt.  C.  E.  Dutton,  who  has  charge  of  the  investiga- 
tion of  the  volcanic  rocks  of  the  division  of  the  Pacific,  has  been  busy 
most  of  the  year  with  the  completion  and  preparation  for  publication 
of  his  memoir  on  the  Hawaiian  volcanoes,  which  were  visited  by  him 
for  the  purpose  of  studying  the  features  and  processes  of  volcanoes  in 
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aetioD,  that  the  practical  knowledge  thus  obtained  might  be  used  in  the 
stndy  of  the  extinct  volcanoes  of  our  western  coast.  His  assistant,  Mr. 
Diller,  took  the  field  at  Eed  Blufif,  Cal.,  early  in  July,  and  immediately 
began  the  study  of  Lassen's  Butte.  The  plain  around  Bed  Bluff  is  vol- 
canic conglomerate  of  andesitic  fragments,  which  formation  extends  for 
25  miles  eastward.  During  the  latter  part  of  the  month  he  was  en- 
gaged in  the  examination  of  the  region  surrounding  Mount  Shasta. 
Later,  he  made  a  geologic  reconnaissance  of  the  Cascade  range.  Inter- 
estlDg  studies  were  made  of  the  faults  on  the  eastward  side  of  the  range, 
near  Klamath  Lake.  In  September  he  visited  Union  Peak,  Mount 
Thielson,  Crescent  and  Summit  Lakes,  and  Diamond  Peak.  Mount 
Thielson  proved  to  be  a  very  interesting  ruined  crater  of  large  proper- 
tions.  From  Diamond  Peak  he  proceeded  to  the  group  of  volcanic 
cones  known  as  the  ^^  Three  Sisters."  Here  both  Mr.  Diller  and  his 
assistant,  Mr.  Hayden,  met  with  an  accident  which  obliged  them  to 
suspend  work.  Later  in  the  season  the  reconnaisQauce  was  resumed 
and  the  west  side  of  the  range  examined  from  Portland,  Oregon,  to  Ked 
Bluff,  California. 

District  of  the  Great  Basin. — ^The  work  in  this  division  has  consisted 
for  sc'veral  years  in  the  investigation  of  the  system  of  lakes  which  in 
Quaternary  time  occupied  so  many  of  the  valleys.  This  work  is  now 
so  far  advanced  that  it  is  believed  the  most  important  generalizations 
have  been  reached ;  and  the  Director  decided  to  close  it  as  a  means  of 
enabling  him  to  increase  the  working  force  on  the  Atlantic  coast.  The 
corps  was  theretbre  reduced  early  in  the  year,  and  those  who  remained 
were  instructed  to  devote  the  season  to  supplementing  the  material 
already  gathered  so  as  to  put  it  in  the  best  shape  for  publication.  The 
office  at  Salt  Lake  City,  which  had  been  the  base  of  operations  for  the 
division,  was  closed  in  June. 

Mr.  G.  K.  Gilbert,  geologist  in  charge,  took  the  field  soon  after,  visit- 
ing in  Northern  Utah,  Northern  Nevada,  and  the  Mono  Basin  of  Cali- 
fornia, localities  necessary  to  complement  his  earlier  notes. 

He  was  accompanied  in  Utah  and  Nevada  by  Mr.  E.  Ellsworth  Call^ 
who  is  temporarily  attached  to  the  survey  for  the  purpose  of  studying 
the  mollnscan  faunas  of  the  Quaternary  lakes.  The  Quaternary  shells 
afe  all  of  existing  fresh-water  species,  but  are  depauperate  as  compared 
with  their  modern  representatives  in  the  same  region ;  and  the  problem 
andertaken  by  Mr.  Call  is  to  determine  the  climatic  conditions  indicated 
by  this  depauperization. 

Mr.  Israel  G.  Russell  has  had  immediate  charge  of  the  investigation 
of  Lake  Lahontan,  the  Quaternary  ancestor  of  Pyramid,  Carson,  and 
Walker  Lakes,  and  also  of  the  investigation  of  the  Quaternary  history 
of  the  Mono  Lake  Basin.  He  devoted  the  summer  to  the  completion 
of  his  field  examinations.  The  six  Quaternary  glaciers  which  debouched 
into  Mono  Valley  were  studied  in  detail  and  traced  to  their  common 


74  REPORT  OF  THE  SECRETARY. 

source  in  the  great  n6v6  of  the  Sierra  Nevada.  Within  the  area  of  that 
Ji6v6  are  a  number  of  small  modern  glaciers  which  were  included  in  the 
investigation. 

Messrs.  Gilbert  and  Eussell  have  devoted  the  time  not  consumed  by 
field-work  to  the  preparation  of  reports,  preliminary  and  final,  on  the 
Quaternary  lakes.  The  final  reports  will  include  monographs  on  Lake 
Bonneville,  Lake  Lahontau,  and  the  Mono  Basin. 

Study  of  Metanwrphic  rocks. — Prof.  R.  D.  Irving  had  five  parties  in  the 
field  continuing  the  investigation  of  the  copper-bearing  rocks.  The 
examination  of  the  Huronian  rocks,  in  the  vicinity  of  Sault  Ste.  Marie, 
Mich.,  was  completed,  and  the  field  of  investigation  was  extended  north 
of  Lake  Superior  to  the  National  boundary,  and  along  the  latter  west- 
ward to  Kove  Lake,  Michigan.  Special  investigations  were  made  in  the 
vicinity  of  Sault  Ste.  Marie  and  at  various  other  points  in  the  neighbor- 
hood of  Lake  Superior.  A  study  was  made  of  the  crystalline  rocks  of 
Morrison  and  Todd  Counties,  Minnesota,  and  a  study  of  the  Huroniao 
quartzites  of  the  Minnesota  Valley.  Professor  Todd's  report  on  the 
*' Copper-bearing  Rocks"  is  in  type  and  awaiting  the  completion  of  the 
illustrations  before  publication.  Early  In  September  the  Animikie  group 
was  examined  along  a  route  which  gave  two  complete  sections  of  the 
series  from  the  junction  with  the  Keweenawan,'on  the  islands  near 
Pigeon  Point,  along  the  boundary  line  to  the  underlying  granite  of 
Sauaga  Lake,  and  along  the  west  side  of  Thunder  Bay  to  Port  Arthur. 
The  examination  of  the  Minnesota  Valley,  begun  in  the  latter  part  of 
August,  was  continued  until  the  middle  of  September,  when  field  work 
was  stopped  for  the  season.  Considerable  microscopic  work  has  been 
done  by  Professor  Todd  and  his  assistants.  Since  the  beginning  of  their 
study  of  the  raetamorphic  rocks  in  1882  thin  sections  of  500  rocks  have 
been  made,  of  which  number  written  descriptions  of  300  have  been  pre- 
pared. They  include  rocks  from  the  original  Huronian,  the  Huroniao 
of  the  Marquette  and  Menominee  regions,  the  Animikie  group  of  the 
National  boundary,  the  folded  schists  of  the  same  region,  and  the  crys- 
talline rocks  of  the  Minnesota  and  Mississippi  Valleys.  Professor  Irving, 
in  October,  made  a  personal  examination  of  the  quartzites  of  Nicollet 
and  Cottonwood  Counties,  Minnesota.  A  comparative  study  of  the 
greenstones,  etc.,  of  Huronian  age  will  be  carried  on.  Office  work  has 
developed  some  interesting  results  in  relation  to  the  structure  of  the 
quartzites  of  the  Huronian  of  Lake  Huron  and  of  the  Marquette  and 
concerning  their  relations  to  each  other. 

Yellowstone  and  Missouri  Rivers. — The  region  between  the  Missouri 
River  at  Bismarck,  Dak.,  and  the  Yellowstone  Valley  at  Glendive, 
Mont.,  and  along  tbe  Yellowstone  River  from  Glendive  to  Livingston, 
Mont.,  with  a  portion  of  Montana  in  the  vicinity  of  Bozeman,  was  the 
field  of  a  geological  reconnaissance  by  Dr.  F.  V.  Hayden,  who  was 
assisted  by  Dr.  A.  C.  Peale.  Sections  were  made  at  various  points  along 
the  line  of  the  Northern  Pacific  Railroad  with  especial  relation  to  the 
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line  of  division  between  the  Laramie  group  and  the  beds  that  lie  beneath 
it.  Collections  were  made  at  various  points,  mainly  of  fossils  from 
stnita  of  the  Laramie  group,  and  the  numerous  coal  outcrops  in  the 
vicinity  of  the  railroad  were  examined,  as  were  also  the  borings  for 
ftrtesiau  wells  at  Bismarck  in  Dakota,  and  at  Billings  in  Montana. 

Quaternary  geology. — An  investigation  of  the  glacial  and  associated 
formations  of  the  interior  basin  has  been  in  progress  under  charge  of 
Prof.  T.  C.  Chamberlin.    In  the  early  part  of  June  he  made  a  brief  re- 
examination of  the  stony  clays  bordering  Lake  Michigan,  with  a  view 
to  discriminations  between  true  glacial  deposits  and  those  produced  by 
floating  ice.    Later  in  the  month  he  made  a  cursory  examination  of 
«oiiie  points  on  the  southern  border  of  the  newer  drift  in  Central  Iowa, 
and  on  the  loess  and  drift  of  Northeastern  Nebraska,  carrying  a  recon- 
naissance as  far  west  as  Fort  Niobrara.    In  July  he  studied  the  outer 
bonier  of  the  drift  in  Dakota,  adjacent  to  and  west  of  the  Missouri 
River.    In  August  a  reconnaissance  of  the  drift  margin  in  the  Ohio 
Basin  in  Southern  Illinois,  Indiana,  and  Southwestern  Ohio  was  under, 
taken.    September  and  the  remainder  of  the  available  field  season, 
reaching  into  the  early  part  of  December,  were  devoted  to  a  supple- 
mentary examination  of  the  border  of  the  later  drift  and  of  its  moraines 
in  the  plaine  region,  stretching  from  the  Scioto  to  the  Illinois  Valley,  in 
winch  the  ridging  of  the  drift  is  least  conspicuous. 

Prof.  J.  B.  Todd,  as  assistant,  devoted  the  main  portion  of  the  field 
season  to  an  investigation  of  the  moraines  and  associated  drift  deposits 
of  t  lie  Territory  lying  between  the  James  and  Missouri  Valleys  and 
wnth  of  the  Northern  Pacific  Railway  in  Dakota.  Subordinately  he 
made  brief  supplementary  studies  of  the  glacial  phenomena  of  the  south - 
eaxtem  corner  of  Dakota  and  the  northeastern  border  of  Nebraska. 

The  chief  subject  assigned  Prof.  R.  D.  Salisbury,  assistant,  was  the 
character,  quantity,  and  topographical  associations  of  the  residuary 
clavs  and  other  disintegration  products  of  the  driftless  region  of  Wis" 
counin,  Minnesota,  Iowa,  and  Illinois.  In  connection  with  this  study 
he  traced  out  the  limits  of  some  portions  of  the  driftless  area  that  had 
not  been  determined  with  accuracy,  and  examined  the  character  of  the 
drift  border  with  a  view  to  comparison  with  the  observations  on  the 
outer  drift  margin  above  indicated.  He  also  gave  attention  to  the  loess- 
like loams  of  the  western  and  southern  portions  of  the  district  and  to 
the  valley  drift.  In  November  he  was  temporarily  diverted  from  these 
studies  to  assist  in  glacial  examinations  in  the  Wabash  Valley.  In  the 
latter  part  of  November  he  transferred  his  field  to  Eastern  Missouri,  and 
began  an  investigation  of  the  residuary  clays,  loess,  and  drift  border 
aualogons  to  that  previously  undertaken  in  the  driftless  region,  and 
with  the  object,  among  others,  of  intercomparison.  This  work  was  con- 
tinoed  until  internipted  by  snow-fall,  about  the  middle  of  December. 

The  surface  geology  of  the  District  of  Columbia. — The  superficial  de- 
podfits  of  Waahington,  D.  C,  and  vicinitj  have  been  made  the  subject 
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of  casual  study  duriug  the  past  summer  by  Mr.  W  J  McGee,  whose  re- 
ports/may  be  summarized  as  follows: 

The  uppermost  deposit  consists  of  a  unipartite  but  heterogeneous  layer 
of  gravel  and  loam,  reposing  unconformably  upon  the  several  older 
rocks  of  the  region  up  to  an  altitude  of  200  feet  or  more  above  tide.  In 
general,  the  layer  thickens  toward  waterways  and  is  attenuated  towanl 
highlands,  and  the  coarser  materials  predominate  toward  its  base. 
The  gravels  are  in  part  quartzitic,  small,  and  well  rounded,  and  in  part 
of  various  sublocal  rocks  of  all  sizes  up  to  fully  four  feet  in  diameter, 
and  little  worn  ;  while  the  loam  is  sometimes  of  such  fineness  and  local 
homogeneity  as  to  simulate  the  coarser  varieties  of  loess.  The  whole 
deposit  is  unfossiliferous,  but  is  probably  quaternary. 

Below  these  superficial  gravels  and  above  the  crystalline  schists  and 
gneisses  of  the  easternmost  Appalachian  belt  occur  laminated  sands 
and  plastic  clays,  unfossiliferous  within  the  District  so  far  as  known, 
but  presumably  of  Cretaceous  or  Jurassic  age.  The  series  includes  one 
or  more  pebble-beds,  consisting  mainly  of  small  and  well-rounded  quartz- 
itic pebbles,  which  dip  seaward  with  the  arenaceous  and  argillaceous 
strata,  and  soon  disappear  beneath  the  surface.  Most  of  the  eminences 
of  the  region  are  outliers  of  these  obdurate  beds,  isolated  by  erosion ; 
and  from  each  such  eminence  is  a  talus,  derived  from  and  more  or  less 
closely  resembling  the  undisturbed  deposit,  which  descends  the  slopes, 
and  ranges,  perhaps  by  imperceptible  degrees,  into  the  gravels  of  sup- 
posed Quaternary  age.  This  intermingling  of  similar  deposits  of  widely 
different  ages  is  most  puzzling,  and  greatly  increases  the  difficulty  of 
the  investigation. 

East  of  the  District  richly  fossiliferous  eocene  rocks  overlie  the  Cre- 
taceous, but  thus  far  they  have  been  only  partially  examined. 

Beneath  the  superficial  gravels  sometimes  occurs  a  ferriferous  and 
lignitiferous  subaerial  deposit,  in  some  cases  of  age  manifestly  ap- 
.  proaching  that  of  the  Cretaceous  or  Jurassic  rocks  upon  which  it  re- 
poses, and  in  other  cases  of  so  recent  aspect  as  to  be  generally  mistaken 
for  post-Quaternary  accumulations.  Local  exi)osures  of  this  discontin- 
uous stratum  may  represent  any  portion,  and  the  totality  of  exposure 
apparently  represents  the  whole  of  the  period  intervening  between  the 
Jurassic  and  the  Quaternary.  Its  iron  ores  are  sometimes  of  economic 
importance. 

Connected  with  the  deposits  is  a  complex  system  of  terraces,  both 
iuviatile  and  littoral.  Preparatory  to  the  exhaustive  study  of  these 
terraces  in  their  relations  to  the  deposits  with  which  they  are  associated, 
and  to  the  orographic  movements  which  they  attest,  a  topographic  map 
delineating  the  terraces  in  contours  has  been  begun  by  Mr.  S.  H.  Bod- 
fish. 

Geologic  map  of  tlie  United  States, — Pending  the  accumulation  of  ade- 
quate material  for  the  construction  of  the  large-scale  geologic  map,  a 
small-scale  map  of  the  United  States,  embodying  our  present  knowledge 
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of  the  distribution  of  American  rocks,  is  now  being  colored  geologically. 
The  base  is  that  employed  in  the  atlas  accompanying  the  final  reports 
of  the  Tenth  Census,  which  corresponds  in  size  to  the  double  atlas- 
sheets  of  the  survey.  Since  the  minor  divisions  of  the  geologic  column 
cannot  be  indicated  upon  so  small  a  scale,  and  since,  moveover,  our 
information  respecting  the  rocks  of  various  regions  is  insufQcient  for 
nice  discriminations,  only  the  general  divisions  will  be  represented  on 
this  map.  These  divisions  are  indicated  by  symbols  and  colors.  The 
following  is  the  scheme  adopted : 
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To  an  extent,  the  map  is  an  experimental  one ;  and  the  method  of 
geologic  cartography  and  the  system  of  geologic  classification  to  be 
ultimately  adopted  by  the  Survey  are  being  developed  as  the  map  pro- 
gresses. At  the  same  time,  since  the  sources  of  information  drawn  upon 
in  its  preparation  embrace  not  only  the  latest  publications  (both  official 
ami  unofficial),  but  also  much  unpublished  material  in  the  hands  of 
flifterent  attaches  of  this  Survey,  of  several  State  geologists,  and  of 
various  amateur  geologists,  the  map  may  properly  be  regarded,  when 
completed,  as  the  most  satisfactory  representation  of  American  rocks 
extant.  It  is  essentially  complete  in  manuscript,  and  will  probably  be 
pablished  within  a  few  months.  It  is  the  present  intention,  indeed,  to 
lay  it  before  the  Oongrte  O^ologique  Internationale  at  the  approaching 
Berlin  meeting,  as  an  illustration  of  the  system  of  cartography  and 
classification  finally  adopted  by  the  Survey. 

The  work  is  in  the  hands  of  Mr.  W  J  McGee,  who  has  had  for  a 
time  the  collaboration  of  Prof.  G.  H.  Hitchcock. 

PcUeontologii)  Work. 

Work  of  Prof.  0.  C.  Marsh. — The  search  for  extinct  vertebrate  re- 
mains and  their  study  has  been  assigned  to  Prof.  O.  G.  Marsh.  During 
the  season  of  1883  he  has  had  field  parties  at  work  in  Golorado,  Wyo- 
ffiing,  and  Oregon.    Professor  Marsh  himself  spent  the  month  of  August 
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m  Colorado  cleariDg  np  some  doabtful  x>oints  ou  the  SauroiKMla,  on 
which  he  is  preparing  a  volnme.  Interesting  collections  were  made  of 
mammals  from  the  Jarassic  of  Wyoming,  and  some  important  speci- 
mens were  secured  from  the  Tertiary  of  Oregon.  Field  work  was 
brought  to  a  close  in  Oregon  in  October,  but  in  Wyoming  and  Colorado 
it  was  continued  until  late  in  the  year. 

Work  of  Mr.  C.  D.  WalcqtU — Mr.  Walcott's  studies  have  been  devoted 
mainly  to  the  invertebrate  fossils  of  the  Paleozoic  age.  During  the 
summer,  be  made  an  examination  of  the  Potsdam  and  Calciferous  forma- 
tions in  Kew  York,  for  the  puipose  of  comparison.  He  also  examined 
the  Phillipsbnrg  section  of  the  Canadian  Geological  Survey,  situate<l  2 
miles  north  of  tbc  Vermont  State  line.  The  Cambrian  strata  of  Frank- 
hn  County,  Kew  York,  were  also  investigated,  and  the  outcrop  of  lime- 
stone at  Greenfield,  K.  Y.,  was  visited.  Large  collections  were  made 
and  full  notes  taken  in  regard  to  the  complicated  geological  structure 
of  the  regions  examined.  His  office  work  has  been  mainly  the  study 
of  the  Paleozoic  fossils  from  near  Eureka,  Nev.,  and  the  preparation  of 
a  map  and  section  illustrative  of  the  geology  of  the  Grand  Caiion  of  the 
Colorado  east  of  the  Kaibab  Plateau  in  Arizona.  He  has  also  prepared 
the  paleontologic  portion  of  the  Eeport  on  the  Eureka  district,  which 
will  be  published  as  Part  II  of  Mr.  Hague's  report.  It  will  include  the 
data  obtained  from  the  White  Pine  district. 

Work  of  Dr.  G.  A.  White. — Dr.  C.  A.  White  is  in  charge  of  the  study 
of  the  invertebrate  fossils  from  the  Mesozoic  and  Tertiary  formations. 
He  began  field  work,  with  Mr.  J.  B.  Marcou  as  assistant,  early  in  July, 
making  Fort  Benton,  in  Montana,  his  outfitting  point.  Thence  he  pro- 
ceeded eastward  down  the  Missouri  Eiver  to  the  mouth  of  Judith  Biver^ 
where  a  special  examination  was  made  of  the  Judith  Biver  group.  At- 
tention was  given  also  to  the  structure  of  the  mountains  in  the  vicinity 
and  to  drift  phenomena.  The  central  and  principal  mass  of  the  mount- 
ains was  found  to  be  a  trap  rock  different  in  structure  irom  that  found 
in  the  Eocky  Mountains  in  Colorado.  Moccasin  Mountain  and  Square 
Butte  were  found  to  be  tracbytic  with  stratified  rocks  flexed  against 
them.  Bear  Paw  Mountain  was  found  to  be  essentially  the  same.  The 
northern  drift  was  found  near  the  latter.  Keturning  to  Fort  Benton, 
Dr.  White  was  joined  by  Prof.  L.  F.  Ward,  and  after  an  examination  of 
several  localities  in  that  neighborhood,  including  the  Great  Falls  of  the 
Missouri,  they  together  descended  the  Missouri  Biver  in  a  boat  from 
Fort  Benton,  Mont.,  to  Bismarck,  Dakota.  Only  the  Laramie  group  was 
BOted  in  this  distance,  and  large  collections  were  made.  Later  in  the 
season  the  Cretaceous  strata  near  Sioux  City  were  examined. 

Office  work  has  been  confined  mainly  to  the  study  of  the  collections 
and  the  revision  of  the  text  and  illustration  of  a  memoir  on  the  '<  Os- 
treidsB  of  North  America.^  Progress  was  made  also  in  the  preparation 
of  paleontologic  bibliography.  Mr.  Marcou  has  devoted  considerable 
time  to  the  arrangement  and  cataloguing  of  the  Jurassic  fossils  for  study 
and  revision,  and  has  also  prepared  for  publication  a  catalogue  of  maps. 
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Work  of  Prof.  Lester  F.  Ward.-^Fiot  Lester  F.  Ward,  paleobotanist 
of  the  Survey,  spent  the  months  of  July  and  August  making  large 
and  valuable  collections  of  fossil  plants  in  the  vicinity  of  Glendive, 
Montana.  In  September  he  proceeded  to  Fort  Benton,  Mont.,  where  he 
joined  Dr.  White  and  accompanied  him  down  the  Missouri  Biver, 
adding  largely  to  his  collections  of  fossil  plants.  Since  his  return  to 
Washington  the  latter  have  been  carefully  arranged  for  study.  This 
study  is  facilitated  by  the  acquisition  of  the  fossil  plants  described  by 
Professor  Lesquereux  in  his  quarto  report  made  to  the  Survey  of  the 
Territories.  Professor  Ward  has  prepared  a  catalogue  of  fossil  plants^ 
with  their  geologic  horizons  indicated. 

Work  of  Prof  H.  8.  Williams, — Prof.  H.  S.  Williams,  assigned  to  the 
study  of  the  Devonian  section  of  Western  New  York,  has  reached  some 
interesting  conclusions  as  the  result  of  this  study  during  the  season. 
He  worked  southward  across  Allegany  County,  New  York,  into  Penn- 
sylvania, and  thence  across  McKean  County,  in  the  latter  State.  Two 
months'  work  furnished  data  for  the  construction  of  a  continuous  section 
(geographic  and  geologic)  in  a  nearly  direct  line  from  Batavia,  Genesee 
County,  New  York,  to  Alton,  McKean  County,  Pennsylvania,  passing 
from  the  base  of  the  Devonian  to  the  Coal  Meaisures  of  the  Carboniferous. 
He  also  prepared  a  meridional  section,  starting  in  Oneida  County,  New 
York,  crossing  Mailison  County,  and  terminating  in  Delaware  County. 
This  section  passes  geologically  from  the  Carboniferous  limestone  to 
the  red  rocks  referred  to  the  Catskill  formation.  A  preliminary  re- 
port on  the  faunas  of  the  Upper  Devonian  along  the  meridian  from 
Cayuga  Lake  southward  through  Tompkins,  Tioga,  and  Chemung 
Counties,  in  New  York,  and  Bradford,  in  Pennsylvania,  has  been  pre- 
pared for  publication  and  will  be  issued  as  a  bulletin  of  the  Survey. 

Work  of  Mr.  L.  C.  Johnson. — In  the  district  of  the  South  Atlantic 
Mr.  L.  C.  Johnson  has  been  carrying  on  palsdontologic  work,  preparatory 
to  a  more  careful  survey  of  the  structural  geology  to  be  undertaken 
hereafter.  He  has  made  extensive  collections  from  the  Tertiary  and 
Meso£oic  formation  in  the  Oulf  States,  especially  in  Alabama.  The 
greater  i)art  of  July  was  spent  in  Tuscaloosa,  from  which  point  19  boxes 
of  specimens  were  sent  to  Washington.  During  the  early  part  of  August 
he  was  investigating  the  boundary  line  between  the  Cretaceous  and  the 
Carbouiferous,  and  between  the  rotten  limestone  of  Greene  County,  Ala- 
buna,  and  the  Eutaw  group  of  the  Cretaceous.  Later  he  made  a  re- 
eoonaissance  of  the  Tombigbee  and  Alabama  Rivers.  The  section  con- 
itmcted  by  Mr.  Johnson  will  go  far  towards  defining  the  line  between  the 
Cretaceous  and  Tertiary.  October  and  November  were  mainly  devoted 
to  the  study  of  the  Tertiary  near  Bridgeport,  Ala.,  and  the  Cretaceous 
im  Autauga  County,  Alabama.  December  was  devoted  to  the  investiga- 
tioD  of  the  Tertiary.  Large  collections  were  made  and  many  interesting 
tkUB  developed.  One  of  the  results  of  the  work  will  be  to  extend  the 
boandary  Une  of  the  Tertiary  from  6  to  10  miles  farther  north  than  i» 
woally  shown  on  the  geologic  maps  of  this  region. 
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Work  of  Frof.  W.  M.  Fontaithe, — Prof.  W.  M.  Fontaine  daring  the 
summer  examined  the  Tertiary  strata  of  Eastern  Virginia,  especially 
near  Bichmond,  making  collections  of  fossil  plants.  He  has  prepared 
drawings  of  many  of  the  specimens  collected.  He  is  also  engaged  in 
the  preparation  of  a  memoir  on  the  older  Mesozoic  plants  of  Virginia. 

Chemic  Worlc. 

Prior  to  the  fall  of  1883  the  chemical  work  of  the  Survey  was  done 
at  various  laboratories  scattered  through  the  country,  and  at  the  field 
laboratories  in  Denver,  Salt  Lake,  and  San  Francisco.  With  the  re- 
moval of  the  headquarters  of  the  division  of  the  Great  Basin  to  Wash- 
ington the  field  laboratory  at  Salt  Lake  City  was  abandoned,  but  work 
is  still  carried  on  at  the  others.  With  the  appointment  of  Prof.  F.  W. 
Clarke  as  chief  chemist  of  the  Survey  a  laboratory  was  organized  at 
Washington,  in  rooms  f\irnished  by  the  United  States  National  Museum, 
where  work  has  been  begun  on  analyses  of  waters  and  various  speci- 
mens brought  in  by  the  various  field  parties. 

Professor  Clarke,  during  the  summer,  made  several  mineralogical 
field  trips  and  secured  abundant  material  for  future  investigation. 

In  the  laboratory  at  Denver  Mr.  Hillebrand  has  been  making  analyses 
of  a  number  of  minerals  new  to  Colorado,  and  has  been  examining  the 
various  igneous  rocks  collected  during  the  summer  in  the  district  of 
the  llocky  Mountains.  Dr.  Melville,  at  San  Francisco,  has  been  doing 
similar  work  for  the  division  of  the  Pacific. 

A  laboratory  for  physical  research  will  probably  be  established  in 
connection  with  the  chemical  division  at  Washington.  This  work  has 
been  carried  on  at  the  physical  laboratory  at  New  Haven  by  Dr.  Carl 
Barus  and  Dr.  William  Hallock,  who  have  been  conducting  experiments 
as  to  the  exact  measurement  of  exceedingly  high  temperatures. 

Economic  Work. 

Statistics  of  Mineral  Resources. — In  accordance  with  an  act  passed  by 
the  Forty-seventh  Congress,  the  Geological  Survey  was  charged  with 
the  duty  of  reporting  upon  the  present  condition  of  the  mining  indus- 
tries other  than  those  of  gold  and  silver.  This  work  is  in  the  charge 
of  Mr.  Albert  Williams,  jr.,  chief  of  the  division  of  mining  statistics 
and  technology,  whose  first  raport,  entitled  the  <' Mineral  Eesources  of 
the  United  States,"  an  octavo  of  some  800  pages,  was  issued  in  October. 
This  report  contains  the  statistics  of  the  metallic  and  mineral  produc- 
tion of  the  country  for  1882  and  the  first  six  months  of  1883,  besides 
the  figures  for  preceding  years,  descriptions  of  localities,  metallurgical 
papers,  and  such  information  as  seems  important  from  a  t>ractical  and 
industrial  point  of  view.  The  statistical  work  of  the  Survey  thus  supple- 
ments its  purely  scientific  investigations,  and,  while  it  is  the  first  attempt 
of  the  kind,  has  met  with  a  gratifying  public  interest.    Mr.  Williams 
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bas  been  so  IbrtuDato  as  to  secure  the  co-operation  of  a  strong  array  of 
coutributorsaaiongtheengineers,  metallurgists, and  antliorities on  trade 
statistics,  and  bas  tbus  been  enabled  to  conduct  operations  on  a  inucb 
more  comprehensive  plan  than  would  be  possible  with  a  force  limited 
to  regular  employes. 

Forestry  vf  West  Virginia. — Mr.  George  W.  Shutt,  during  the  field 
season,  of  1883,  examined  the  State  of  West  Virginia,  esi)ecially  the 
southern  and  eastern  petitions,  with  especial  reference  to  the  distri- 
bution of  timber,  its  economic  value,  and  the  facilities  of  transi>ortation 
to  market  via  the  streams  of  the  State.  He  traveled  more  than  a  thou- 
sand miles  by  wagon,  and  two  hundred  on  horseback,  and  expresses  the 
opinion  that  nearly  one-half  of  the  State  is  covered  with  a  virgin  forest, 
the  value  of  w  hich,  if  rendered  marketable,  would  amount  to  billions 

of  dollars. 

Fublicatians. 

During  the  year  the  following  publications  were  issueil,  viz: 

Bulletin  No.  1.  On  Hypersthene-Andesite  and  on  Triclinic  Pyroxene 
in  Augitic  Eocks,  by  Whitman  Gross;  with  a  geological  sketch  of 
Buflfalo  Peaks,  Colorado,  by  S.  F.  Emmons.     1883.    8vo.    40  pj). 

Bulletin  No.  2.  Gohl  and  Silver.  Gonversiou  tables,  giving  the  coining 
value  of  Troy  ounces  of  fine  metal,  &c.,  by  Albert  Williams,  jr.  1883. 
Svo.    8  pp. 

Mineral  Resources  of  the  United  States,  by  Albert  Williams,  jr.  1883. 
Svo.    813  pp. 

The  reprint  of  the  Second  Annual  Beport  for  the  use  of  the  survey, 
was  also  issued  during  the  year ;  and  50  copies  of  the  Third  Annual 
Report  were  issued  without  the  complete  set  of  illustrations.  Dr.  C.  A. 
White's  paper  on  "The  Non-Marine  Fossil  Mollusca  of  North  America," 
from  the  Third  Annual  Report,  was  also  issued  as  a  separate  publication 
early  in  the  year. 

Although  the  monographs  of  Captain  Dutton  and  Mr.  George  F. 
Becker  ("The  Tertiary  History  of  the  Grand  Cafion^and  the  "Geology 
of  the  Comstock  lode  and  Washoe  district,''  botli  accompanied  by  at- 
lases) bear  the  imprint  of  1882,  they  were  not  furnished  to  the  survey 
for  distribution  until  1883. 

The  papers  prepared  for  publication  are  numerous,  and  a  number  are 
in  type  and  will  soon  be  issued;  among  them  are  the  Third  and  Fourth 
Annual  Reports,  two  bulletins,  and  several  monographs. 

Collections. 

About  200  boxes  of  fossils,  rocks,  and  minerals  were  sent  on  to  the 
main  oflSce  of  the  Survey  during  the  season  by  the  various  field  parties. 

UNITED  STATES  FISH  COMMISSION. 

As  exercising  the  double  function  of  Secretary  of  the  Smithsonian 
Institution  and  of  United  States  Commissioner  of  Fish  and  Fisheries,  I 
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have  been  iu  the  habit  of  giving  in  the  Smithsonian  Annual  Report  some 
accoant  of  the  work  aceomplished  in  the  last- mentioned  capacity ;  and 
I  take  great  pleasure  in  saying  that  the  workings  of  the  Commission 
have  continued  to  show  the  usual  ratio  of  increase  in  extent  and  aji- 
parent  practical  value. 

The  difference  in  extent  between  the  work  of  1871  and  that  of  1883 
is  very  great,  each  ^ear  showing  some  extension  of  the  scheme,  and 
more  and  more  important  measures  instituted  for  investigation  into  the 
conditions  of  the  fisheries,  and  for  increasing  the  fisheries  supply. 

The  full  details  of  operations  of  the  Commission  will  be  found  in  its 
very  voluminous  reports  year  by  year ;  these  embracing  not  only  the 
general  history  of  the  Commission,  but  also  a  report  of  what  is  done  iu 
the  same  direction  by  other  establishments  throughout  the  world. 

The  most  important  fact  in  this  connection  is  the  completion  of  the 
steamer  AlbatrosSj  of  which  mention  was  made  in  the  last  report,  and 
the  result  of  her  investigations  in  regard  to  the  physics  and  natural 
history  of  the  various  parts  of  the  ocean.  Many  regions  were  surveyed 
and  important  facts  ascertained  respecting  the  existence  and  extent  of 
new  fishing  banks,  while  the  amount  of  material  gathered,  new  to 
science,  has  been  enormous.  Many  uudescribed  species  of  deep-sea 
fishes  were  secured,  some  of  these  from  a  depth  of  more  than  three 
miles. 

As  in  previous  years,  the  summer  station  of  the  Commission  was  at 
Wood's  Holl,  Mass.,  where  the  arrangements  for  making  a  permanent 
establishment,  principally  for  the  purpose  of  hatching  sea-fish  in  very 
large  numbers,  were  actively  prosecuted.  The  construction  of  build- 
ings was  commenced  and  well  advanced  before  the  close  of  the  year. 
The  Government  pier,  for  which  appropriation  was  made  in  the  River 
and  Harbor  bill,  was  already  begun,  but  will  not  be  sufficiently  com- 
pleted to  promise  much  service  before  1885. 

The  work  of  propagation  of  food-fishes  generally,  was  conducted  on  a 
larger  scale  than  before,  especially  in  connection  with  the  whitefish  of 
the  lakes,  of  which  about  one  hundred  millions  of  eggs  were  secured 
and  placed  in  the  hatching  houses  at  Northville  and  Alpena,  Mich.,  for 
development. 

The  number  of  eggs  of  the  shad  obtained  was  not  as  large  as  the 
year  before,  owing  to  the  meteorological  conditions,  which  interfered 
with  the  free  influx  of  the  fish  from  the  ocean. 

About  the  average  of  work  was  accomplished  in  connection  with  the 
Penobscot  and  the  land-locked  salmon. 

An  increase  was  effected  in  regard  to  the  California  trout. 

Beyond  a  few  millions  of  eggs  taken  of  the  California  salmon,  not 
much  was  accomplished,  in  consequence  of  the  interruption  to  the  up- 
ward migration  of  the  fish  in  the  Sacramento  River,  caused  by  the 
blasting  of  rocks  along  the  shores  for  the  purpose  of  railroad  construc- 
tion. 

Perhaps  the  greatest  saccess  of  the  Commission  has  been  with  the 
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carp,  for  which  the  demand  coDtinues  to  a  degree  that  it  is  impossible 
to  meet.  Every  Cougressional  district  in  the  United  States,  and  in  fact 
nearly  every  county,  has  made  application  to  receive  a  supply  of  fish, 
and  large  numbers  of  persons  were  left  nnsupplied  at  the  close  of  the 
season  from  exhaustion  of  the  stoclc.  It  is  proposed  to  extend  consid- 
erably the  area  of  these  ponds  in  Washington,  so  as  to  meet  the  still 
increasing  demand. 

Numerous  researches  have  been  prosecuted  in  regard  to  the  oyster 
and  other  fishes,  for  the  i>urposc  of  securing  a  proper  basis  of  practical 
work.  These  investigations  have  been  carried  on  principally  by  Mr. 
John  A.  Byder,  the  biologist  of  the  Commission,  and  have  added 
greatly  to  his  deserved  reputation. 

Bulletin  of  the  F'uth  Commission. — Eeference  has  been  made  in  pre- 
ce<ling  reports  to  the  authorization  by  Congress  of  the  printing  of  a 
bulletin  to  contain  current  news  of  interesting  facts  in  regard  to  fish 
culture  and  the  fisheries.  Most  of  such  matter  has  been  furnished 
from  the  correspondence  of  the  Commission,  although  some  articles 
have  been  introduced  from  other  sources. 

The  work  is  printed  signature  by  signature  as  the  matter  is  ready, 
and  distributed  in  this  form  to  fish  commissioners  and  Specialists  who 
desire  it,  this  requiring  about  200  copies.  The  remainder  of  the  edition 
is  bound  and  supplied  in  that  form. 

Of  this  work  the  House  of  Representatives  receives  2,600  copies  and 
the  Senate  1,000,  all  of  which  are  eagerly  sought  for. 

International  Fisheries  Exhibition^  1883. — In  the  spring  of  1882  Con- 
gress authorized  the  United  States  Fish  Commission  to  participate  in 
the  International  Fisheries  Exhibition  to  be  held  in  London  in  1883, 
and  work  was  soon  after  be^run  and  pushed  forward  with  great  activity. 
A  preliminary'  exhibition  of  such  of  the  material  as  could  conveniently 
be  displayed  was  held  in  the  National  Museum  February  26,  and  the 
work  of  packing  the  collections  for  transmission  to  London  was  begun 
the  following  day.  Mr.  Thomas  Donaldson  made  a  satisfactory  arrange- 
ment with  the  Pennsylvania  Itailroad  Company  for  shipping  the  col- 
lections to  New  York,  and  Messrs.  Patton,  Vickers  &  Co.,  agents  for 
the  Monarch  line  of  steamships,  billed  the  goods  to  London  at  greatly 
reduced  rates. 

Being  myself  unable  to  f^o  to  London,  I  designated  Mr.  G.  Brown 
Goode  to  the  Piesident  as  special  commissioner.  He  was  assisted  by 
Dr.  T.  H.  Bean  and  Messrs.  B.  E.  Earll,  J.  W.  Collins,  A.  H.  Clark, 
W.  V.  Cox,  H.  C.  Chester,  and  Reuben  Wood.  In  addition  to  these 
gentlemen,  Lieut.  C.  H.  McLellan,  U.  S.  B.  M.,  was  detailed  by  the 
Life-Saving  Service,  Mr.  Max  Hansman  by  the  Light-House  Board, 
and  Sergeant  James  Mitchell,  U.  S.  A.,  by  the  Signal  Office.  Mr.  B. 
I.  Geare  accompanied  the  party  as  secretary. 

The  collections  arrived  in  London  in  excellent  condition,  but  it  was 
found  that  the  space  asked  for  by  the  United  States  was  entirely  inad- 
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equate.  Arrangements  were,  however,  subsequently  made  for  addi- 
tional space  in  vaiious  parts  of  the  reservation. 

The  exhibition,  which  was  held  in  the  grounds  of  the  Royal  Horti- 
cultural Society,  was  the  largest  special  one  ever  held,  and  was  par- 
ticipated in  by  31  nations  and  colonies.  The  area  occupied  was  21 
acres. 

The  formal  opening  of  the  exposition  was  made  by  the  Prince  of 
Wales  on  the  12th  of  May,  in  the  presence  of  the  Court,  and  by  June 
1,  everything  was  in  perfect  order.  The  American  section  was  gen- 
erally admitted  to  be  the  most  important  division  of  the  entire  exhibi- 
tion, both  on  account  of  its  contents  and  the  manner  in  which  they 
were  arranged  and  displayed. 

A  series  of  catalogues — numbering  seven — illustrative  of  the  United 
States  exhibits,  was  prepared  and  published,  and  will  form  Bulletin  of 
the  National  Museum  No.  27.    The  series  is  as  follows: 

A. — "Preliminary  Catalogue  and  Synopsis  of  the  Collections  exhibited 
by  the  United  States  Fish  Commission,  and  by  special  exhibitors. 
(With  a  concordance  to  the  official  classification  of  the  Exhibition.)" 
Prepared  by  G.  Brown  Goode.    8vo.    107  pp. 

B. — "Collection  of  Economic  Crustaceans,  Worms,  Echinoderms,  and 
Sjionges."    By  Eichard  llathbun.    8vo.    31  pp. 

C. — "Catalogue  of  the  Aquatic  and  Fish-eating  Birds,  exhibited  by 
the  United  States  National  Museum."  By  Robert  Kidgway.  8vo.   46  pp. 

D. — "Catalogue  of  the  Economic  MoUusca,  and  the  Apparatus  and 
Api)liances  used  for  their  capture  and  preparation  for  market,  exhibited 
by  the  United  States  National  Museum."  By  Francis  Winslow.  Svo. 
86  pp. 

E. — "The  Whale  Fishery,  and  its  Appliances."  By  James  Temple 
Brown.    8vo.    116  pp. 

F. — "Catalogue  of  the  Collections  of  Fishes  exhibited  by  the  United 
States  National  Museum."    By  Tarleton  H.  Bean.    8vo.    124  pp. 

G. — "Descriptive  Catalogue  of  *he  Collection  illustrating  the  scien- 
tific investigation  of  the  Sea  and  Fresh  Waters."  By  liichard  Kathbun. 
8vo.    109  pp. 

Mr.  Goode  expresses  himself  as  much  gratified  by  the  courtesy  and 
aid  which  the  members  of  his  party  received  from  the  managers  of  the 
exhibition,  particularly  from  Mr.  Edward  Birkbeck,  Professor  Huxley, 
Sir  Philip  Cunliffe  Owen,  Mr.  A.  J.  R.  Trendell,  literary  superintendent, 
Surgeon-General  Francis  Day,  Mr.  Fell- Woods,  Mr.  W.  Oldham  Cham- 
bers, and  Sir  James  G.  Maitland.  From  the  opening  of  the  exhibition 
to  its  close  the  buildings  and  grounds  were  thronged  with  visitors,  not 
only  in  the  daytime,  but  at  night,  when  they  were  illuminated  by  elec- 
tric lights.  The  totJil  number  of  visitors  was  2,600,000,  an  average  ol 
18,545  a  day. 

After  the  exhibition  had  got  fairly  under  way  the  fishery  conferences, 
began,  the  opening  address  being  made  by  Professor  Huxley.  These 
meetings  continued  three  months,  and  the  reading  of  papers  was  usu- 
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ally  followed  by  a  general  discnssi'on.  About  fifty  papers  were  read  and 
discussed,  all  being  of  great  importance,  and  many  dealing  with  sub- 
jects never  before  discussed.  One  of  the  most  important  papers  was 
read  by  Mr.  Goode,  and  treated  of  **  The  Fishery  Industries  of  the 
United  States,  and  the  work  of  the  United  States  Commission."  Pro- 
fessor  Huxley,  in  responding,  held  up  the  action  of  the  United  States  as 
a  worthy  example  for  other  nations  to  follow.  He  said  that,  with  all 
respect  to  the  efforts  of  Sweden,  German^',  Holland,  &c.,  he  did  not 
think  any  nation  had  "  comprehended  the  question  of  dealing  with  the 
fisheries  in  so  thorough,  excellent,  and  scientific  a  spirit  as  the  United 
States."  The  conference  papers,  with  the  discussions,  have  all  been 
printed,  and,  together  with  a  series  of  illustrated  popular  hand- books,  the 
reports  of  the  juries,  and  the  prize  essays,  will  form  a  very  important 
contribution  to  the  literature  of  fish  and  fisheries,  making  about  twelve 
volumes  octavo.  The  catalogue  of  the  exhibition  is  in  itself  a  cyclo- 
psedia  of  the  fisheries,  the  account  of  the  exhibit  of  each  country'  being 
prefaced  by  a  description  of  its  fisheries  by  some  expert.  The  estab- 
tablishment  of  a  literary  bureau,  in  charge  of  Mr.  Trendell,  was  an  im- 
]>ortaut  advance  in  exhibition  administration. 

The  efficiency  of  the  American  exhibit  was  rendered  more  perfect  by 
the  fact  that  the  employes  were  experts  in  their  several  departments, 
and  were  constantly  in  attendance  and  ready  to  explain  the  collections. 
The  assistance  of  these  gentlemen  will  also  be  of  great  importance  in 
preparing  the  official  report.  This  report  will  embrace,  in  addition 
to  the  narrative  Jiud  descriptive  part  by  .  ^r.  Goode,  special  reports  upon 
the  European  fisheries  and  fish-culture,  the  herring  and  sardine  fisher- 
ies, the  mackerel  fisheries,  the  English  fish-trade,  life-savitig  appliances, 
&c. 

In  compliance  with  my  request,  Mr.  Goode  devoted  a  great  deal  of 
time  to  studying  the  methods  of  managing  museums  in  the  great  estab- 
lishments of  England.  Ho  made  a  short  visit  to  Paris  also,  to  study 
museum  methods  ihere,  having  previously,  in  1880,  visited  the  estab- 
lishments in  Germany  and  Italy. 

The  exhibition  was  formally  closed  October  30,  and  by  the  end  of 
the  year  the  entire  collection— of  a  bulk  of  over  oOO  tons — had  been 
returned  to  Washington,  where  a  force  was  at  once  put  to  work  in  set- 
ting it  up  for  permanent  exhibition  in  the  National  Museum. 

Many  important  accessions  to  our  collections  were  received  during 
the  exhibition.  Most  of  these  came  by  exchange.  Prominent  among 
them  were  exhibits  from  Greece,  Spain,  India,  Sweden,  and  China.  The 
Marquis  of  Hamilton  presented  an  Irish  coracle ;  Mr.  W.  B.  Segetmeier 
famished  illustrations  of  the  net-maker's  art;  Mr.  Arthur  Feddersen, 
of  Viborg,  i)rcsented  a  model  of  a  Danish  vessel,  &c.  A  considerable 
collection  of  fish-cultural  appliances  was  given  to  the  new  iN^ational 
Fisheries  Museum  at  South  Kensington,  in  exchange  for  objects  from 
India  and  China. 
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As  far  as  prizes  are  coDcerned  tlie  United  States  has  been  eminently 
saccessful.  The  number  of  awards  made  to  tbis  country  is  far  greater 
than  was  expected.  Eighteen  gold  and  four  silver  medals  were  given 
to  the  Fish  Commission  and  one  gold  medal  to  the  National  Museum. 
The  total  number  of  awards  that  came  to  this  country  was  one  hun- 
dred and  fifty-one. 

Fishery  branch  of  Census  of  1880. — The  reports  for  several  years  past 
have  contained  detailed  reference  to  the  work  prosecuted  under  the 
direction  of  the  United  States  Fish  Gommission,  and  with  the  assistance 
of  funds  from  the  census  of  1880  in  connection  with  the  preparation  of 
an  exhaustive  scries  of  reports  upon  the  present  condition  and  past 
history  of  the  fisheries  of  the  United  States. 

Most  of  the  special  reports  of  the  fishery  experts  have  been  completed, 
and  the  force,  with  the  exception  of  that  permanently  connected  with 
the  Institution  and  the  Fish  Commission,  has  been  disbanded.  Although 
there  is  still  much  work  to  be  done,  in  the  absence  of  an  appropriation 
for  the  purpose,  this  must  be  accomplished  by  the  Fish  Commission  at 
its  leisure.  A  number  of  reports  have  been  published,  and  large  quan- 
tities of  the  manuscript  are  now  in  the  hands  of  the  Superintendent  of 
the  Census.  A  summary  of  the  statistical  results  of  the  inquiry  was 
printed  in  the  Compendium  of  the  Tenth  Census,  pp.  1402, 140.^^. 

In  view  of  the  vast  material  to  be  printed  directly  by  the  Census 
Office,  application  was  made  to  Congress  for  authority  to  print  the 
more  purely  natural  history  and  biological  articles  in  a  separate  series 
under  the  auspices  of  the  Fish  Commission,  and  the  first  volume  of  this 
series,  relating  to  the  natural  history  of  the  useful  animals  of  the  sea, 
especially  of  fishes,  cetaceans,  and  invertebrates,  has  all  been  put  in 
type  during  the  year,  and  it  is  hoped  that  it  will  be  published  early  in 
1884. 

This  volume  forms  Part  I  of  the  proposed  work,  and  contains  1)00 
pages  of  text  and  270  plates.  It  will  be  followed  by  other  parts  ap- 
proximately in  the  order  below : 

Part  II.  Fishing  Grounds  and  the  Geographical  Distribution  of  Food 
Fishes. 

Part  III.  A  Geographical  Review  of  the  Fisheries. 

Part  IV.  The  Apparatus  of  the  Fisheries. 

Part  V.  Fishery  Vessels  and  Boats. 

Part  VI.  The  Methods  and  History  of  the  Fishery  Industry. 

Part  VII.  The  Preparation  of  Fishery  Products. 

Part  VII  I.  Commerce  in  Fishery  Products. 

Part  IX.  Fish  Culture  and  Fishery  Legislation. 

Part  X.  A  Dictionary  of  American  Fish  and  Fisheries. 

Respectfully  submitted. 

SPENCER  F.  BAIRD, 

Secretary  of  the  Smithsonian  Institution, 
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CORRESPONDENCE  RELATIVE  TO  THE  TRANSFER  OF  AS- 
TRONOMICAL  ANNOUNCEMENTS  BY  TELEGRAPH. 

Letter  from  Harvard  College  Observatory^  May  2, 1882,  to  Smithsonian 

Institution. 

Dear  Sie  :  The  suggestion  has  been  made  to  me  that  discoveries 
of  comets  should  occasionally  be  telegraphed  from  this  observatory  to 
Europe  by  means  of  the  "  Science  Observer  "  cipher  system. 

I  am  desirous  to  avoid  any  possibility  of  interference  with  the  work 
of  the  Smithsonian  Institution,  and  for  this  reason  I  have  hitherto 
avoided  making  any  such  announcements  of  discoveries.  The  dis- 
patches have  been  couiiued  to  statements  of  elements,  ephemerides, 
and  the  first  accurate  positions  obtained  of  comets,  which  would  of 
course  be  subsequent  to  the  original  discovery.  If,  however,  you  see  no 
objection  to  a  similar  announcement  of  discoveries  in  cases  where  it 
may  be  requested,  there  will  be  no  difficulty  in  making  it.    I  should  be 

very  glad  to  have  your  opinion  on  the  subject 

Yours  respectfully, 

•  Edwabd  C.  Pickering. 

Letter  from  Smithsonian  Institutionj  May  4,  1882,  to  Prof  E.  0.  Picker- 
ing, Harvard  College  Observatory. 

Dear  Sir  :  The  Smithsonian  Institution  does  not  possess  any  mo- 
nopoly of  transmitting  astronomical  intormation  abroad,  audit  will  not 
interfere  in  any  way  with  its  plans  to  have  you  make  any  communica- 
tions you  may  desire  in  the  cipher  of  the  *'  Science  Observer.'^ 

I  have  not  felt  at  liberty  to  change  the  general  system  of  communi- 
cating astronomical  data,  as  arranged  by  Professor  Peters,  to  whom 
the  suggestion  of  this  tmnsmission  is  primarily  due. 

Whenever  the  astronomers  of  this  country  agree  upon  a  change  of 
system,  it  will  give  me  great  pleasure  to  carry  it  out. 

Very  truly  yours, 
*  Spencer  F.  Baird. 

Letter  from  the  Science  Observer,  Boston,  December  15, 1882,  to  the  Smith- 
sonian Institution. 

De^vr  Sir  :  In  the  matter  of  comet  telegrams,  I  have  the  following 
report  to  make,  I  think  ought  to  be  made  to  you.  You  remember,  with- 
out doubt,  that  when  at  Wood's  Holl  this  fall  yon  told  me  to  go  ahead 

87 


88       CORRESPONDENCE   ON   ASTRONOMICAL   ANNOUNCEMENTS. 

with  my  system,  and  I  Lave  done  it.  You  are  doubtless  aware  that  au 
organization  of  observatories  has  been  effected  in  Europe,  including 
Greenwich,  Kiel,  Vienna,  Berlin,  Paris,  and  over  thirty  others,  and  the 
organization  proposes  to  use  the  Science  Observer  Code  with  transmis- 
sion of  astronomical  information.  Regarding  their  arrangements  with 
each  other,  or  their  relations  to  the  former  system,  with  Vienna  as  a 
center,  1  am  not  informed.  Dr.  A.  Krueger,  of  Kiel,  has  written  to  me 
in  this  matter,  desiring  the  necessary  publications,  &c.,  and  in  one  of 
his  letters  states:  "I  wish  that  you  and  Mr.  Chandler  or  Harvard  Col- 
lege Observatory  would  be  the  center  for  the  United  States.''  This  let- 
ter seems  to  have  been  followed  by  a  circular  of  which  a  c  »py  has  not 
been  received  here,  but  concerning  which  very  definite  information  has 
been  received  fiom  other  sources,  to  the  effect  that  Harvard  College 
Observatory  was  ejftahlished  as  a  center  for  (presumably)  the  collection 
and  diffusion  of  discovery  announcements  in  astronomy. 

The  letter  from  which  the  quotation  is  made,  was  dated  in  Kiel  No- 
vember 11,  and  the  circular  November  14,  hence  it  is  evident  that  no 
answer  could  have  been  received  at  Kiel  from  here.  What  I  did  reply 
under  date  of  December  2  was  to  the  ett'ect  that  under  the  existing  ar- 
rangements  the  Smithsonian  was  deputed  to  secure  and  forward  to  Eu- 
rope^ the  earliest  announcements  of  discoveries,  &c.,  and  that  so  long  as 
these  arrangements  remained  in  force  it  would  not  be  courteous  to  at- 
tempt the  collection  of  precisely  the  same  data.  I  wrote  that  whatever 
information  was  received  here  would  be  gladly  forwarded  to  Kiel,  and 
that  second  positions  would  in  all  cases  be  ^ent  (as  i>er  our  present  agree- 
ments with  Lord  Crawford  and  Berlin),  also  elements  and  epbemerides, 
if  desired.  I  further  stated  to  him  that  messages  received  here  would 
be  distributed  here  as  have  been  all  previous  ones,  viz,  by  special  circu- 
hir,  by  telegram,  and  by  Associated  Press.  And  thus  the  matter  rests. 
I  have  always  felt,  as  I  expressed  to  you,  a  desire  not  to  trench  upon  the 
grounds  of  another,  but  at  the  same  time  I  have  ''gone  ahead,"  an<l 
trust  the  same  will  meet  your  approval. 

I  am  sincerely  yours, 
J.  Ritchie,  Jr. 

Letter fromthe Smithsonian InstituVwn^  Decemh€r22^  1882, ^JUr.  J.  Ritchie, 

jr.j  of  tJie  Science  Observer. 

Dear  Sir  :  In  i^eply  to  your  favor  of  December  15  I  may  say  that  I 
am  gratified  to  learn  that  your  Sjjptem  of  astronomical  telegraphy 
has  been  so  successful,  and  that  so  many  foreign  observatories  are  i)re- 
pared  to  adopt  the  "  Science  Observer  Code." 

It  has  never  been  the  policy  of  this  Institution  to  occupy  a  position 
of  rivalry  in  any  scientific  enterprise,  but  the  moment  it  appears  that 
any  work  can  bo  as  well  or  better  performed  by  other  agencies,  we  cheer- 
fully extend  our  encouragement  to  such,  and  are  always  ready  either  to 
co-operute  therewith,  or  to  transfer  thereto,  the  si)ecial  field  of  activity. 
I  do  not  doubt  that  you  are  well  prepared  to  conduct  this  important 
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branch  of  iiitematioual  exchange  of  discovery  and  research,  and  i)rob- 
ably  with  better  facilities  than  this  Institution.  If  therefore  you  desire 
to  take  the  entire  charge  of  this  field,  so  far  from  feeling  any  dissatis- 
faction, I  shall  very  gladly  resign  the  matter  to  your  hands ;  and  on  re- 
ceiving direct  announcement  of  your  wish  and  ability  to  conduct  the 
service,  1  shall  cordially  lend  assistance  to  your  purpose  by  preparing 
a  circular  addressed  to  our  correspondents,  giving  them  a  formal  noti- 
fication of  the  transfer. 

Yours,  very  respectfully, 

Spencer  F.  Baird. 

Letter  from  tlie  Science  Observer^  December  28, 1882,  to  the  /Smithsonian 

Institntion, 

Dear  Sir  :  Your  favor  of  22d  instant,  with  reference  to  the  matter 
of  notification  of  astronomical  discovery,  &c.,  is  at  hand,  for  which,  many 
thanks.  I  have  delayed  answer  a  few  hours  that  the  subject  might  be 
discussed  with  Professor  Pickering,  of  Harvard  Observatory,  and  his 
opinion  incorporated  with  mine.  As  to  ability  to  conduct  the  "service,'' 
I  think  nothing  further  need  be  necessary  in  evidence  than  what  is  shown 
by  the  work  of  the  past  two  years,  during  which  we  have  sent  such  data 
to  Euro|>e,  as  did  not  lie  within  the  province  of  the  Smithsonian,  and 
which  was  somewhat  more  complicated,  including  as  it  did  the  collec- 
tion of  obsen'ations  in  this  country,  the  i>ei'formance  of  the  necessary 
computations,  and  the  forwarding  of  the  results. 

Since  the  whole  matter  of  collection  and  reduction  of  datii  will  be 
best  accomplished  at  the  Observatory,  where,  as  well  night  or  day, 
there  are  always  present  x>ersons  prepared  for  action  without  delay, 
and  no  loss  of  time  will  ensue  should  Mr.  Ghandler,  Professor  Picker- 
ing, or  myself  be  absent,  it  seems  advisable  to  have  all  telegrams  sent 
to  the  Observatory  (as  are  all  messages  from  Europe  under  the  exist- 
ing arrangements).  Further  than  this,  an  impersonal  address  can  best 
be  remenibered,  and  is  not  liable  to  change  through  death  of  any  par- 
ticular individual,  it  seems  best  to  have  the  address  simply : 

'*  Ilarvanl  College  Observatory,  Cambridge,  Mass." 

All  necessary  aiTangements  are  now  in  force,  and  whenever  it  seems 
to  you  advisable  to  make  the  transfer  it  may  be  done.  It  will,  how- 
ever,  be  necessary  to  receive  from  the  Smithsonian  Institution  a  list  of 
those  to  whom  messages  of  announcement  are  now  being  sent.  Fur- 
tber  than  this  there  seems  to  be  nothing  necessary,  save  the  circular 
to  which  you  refer. 

With  many  thanks  for  your  interest  in  the  matter, 

I  am,  sincerely,  yours, 
J.  EiTCHiE,  Jr. 

Letter  from  tlie  Smithsoniun  Institution^  January  3, 1883,  to  Prof.  E,  C. 

Pickering,  oj  Harvard  College  Observatory. 

Dear  Sir  :  From  correspondence  with  Mr.  J.  Ritchie,  jr.,  of  the ''  Sci- 
ence Observer,"  relative  to  the  transfer  of  telegraphic  announcements 
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of  astronomical  discoveries  (heretofore  conducted  by  this  Institution), 
I  Jlearu  that  you  are  prepared  to  co-operate  with  him  in  the  recepliou 
and  distribution  of  such  telegraphic  message  between  this  and  foreign 
countries.  As  it  will  be  necessary  to  send  circulars  to  each  of  our  cor- 
respondents, notifying  them  of  the  change,  it  spems  proper  that  before 
requesting  them  to  send  dispatches  to  the  "  Harvard  College  Observa- 
tory ^  (as  indicated  by  Mr.  Bitchie),  we  should  have  your  formal  request 
or  authorization  to  that  etfect.  Will  you  kindly  inform  me  of  your 
wishes  in  the  matter,  at  your  earliest  convenience  ? 

Youis,  very  respectfully, 
S.  F.  Baird. 

Letter  from  the  Harvard  College  Observatory^  January  6,  1883,  1o  the 

Smithsonian  Institution, 

Dear  Sir  :  Your  letter  of  January  3  is  at  hand.  The  Harvard  Col- 
lege Observatory  is  now  prepared  to  undertake  the  reception  and  dis- 
tribution of  telegraphic  announcements  of  astronomical  discovery  in 
this  country,  and  to  transmit  by  telegraph  to  Europe  similar  informa- 
tion of  discoveries  made  in  this  country. 

The  Observatory  is  also  prepared  to  transmit  by  telegraph  the  re- 
sults of  early  observations  of  newly  discovered  objects,  when  these  re- 
sults appear  to  be  of  sufficient  importance  to  require  early  distribution 
among  astronomers. 

You  will  greatly  oblige  me  by  sending  this  intelligence  to  any  of 
your  coiTcspondents  who  would  be  interested  in  knowing  it. 

Yours,  respectfully, 
Edward  C.  Pickeking. 

Letter  from  the  Smithsoniixn  Institution^  January  24, 1883,  to  Prof  E,  C, 

Pld'ering,  of  Harvard  College  Observatory. 

Dear  Sir  :  I  send  jou  herewith  a  few  copies  of  the  circular  of  this 
Institution  about  to  be  distributed  to  all  our  astronomical  correspond- 
ents, giving  formal  notice  of  the  transfer  to  the  Harvard  College  Ob- 
servator}'  of  the  system  of  telegraphic  announcements. 

Yours,  very  respectfully, 
8.  F.  Baird. 

Letter  from  the  Harvard  College  Observatory ^  January  27,  1883,  to  the 

Smithsonian  Institution. 

My  Dear  Sir:  The  copies  of  your  circular  announcing  the  transfer 

of  the  American  center  for  transmitting  astronomical  information  from 

the  Smithsonian  Institution  to  the  Harvard  College  Observatory  are 

duly  received.    I  take  this  occasion  to  thank  you  lor  allowing  no  other 

considerations  to  interfere  with  those  of  a  purely  scientific  character. 

Hoping  that  the  new  system  may  lead  to  a  highly  eflicient  distribution 

of  astronomical  information,  I  remain. 

Very  respectfully,  yours, 

Edward  0.  Pickering. 


REPORT  ON  SMITHSONIAN  EXCHANGES  FOR  1883. 

By  Geoboe  H.  Boehmse. 

The  delays  resulting  from  the  removal  of  the  exchange  office  into 
temporary  quarters  X)endiDg  the  restoration  and  fire-proofing  of  the 
eastern  portion  of  the  Smitl^souian  bnildiug  and  in  obtaining  the  Con- 
gressional appropriation  made  for  the  Bureau,  considerably  retarded 
o]>erations  during  the  past  year. 

The  work  of  reorganization  of  the  service,  begun  in  1S80,  has  been 
continued  during  the  past  year,  and  the  service  now  represents  four  dis- 
tinct divisions,  viz,  the  Record,  F(»:eign  Exchange,  Domestic  Exchange, 
and  Government  Document  Exchange  divisions,  each  of  which  is  in 
charge  of  a  competent  assistant,  whose  duties  are  confined  to  his  special 
department. 

The  Record  Division. — Mention  was  made  in  the  reports  for  1881  and 
an  illustration  given  in  that  for  1882  of  a  system  of  card  catalogues,  on 
the  debit  and  credit  system,  with  the  corresponding  societies  in  Aus- 
tri«n,  France,  Germany,  and  Great  Britain  and  Ireland.  This  system 
lias  been  extended  to  comprise  all  establishments  enumerated  in  the 
list  of  foreign  correspondents,  and  now  numbers  about  1,000  cards. 
Over  18,000  entries  were  made  on  these  cards  during  the  year,  and  from 
tbem  the  invoices  prepared  which  accompany  every  sending.  In  addi- 
tion to  this  work,  the  assistant  in  charge  of  this  division  is  required  to 
credit  the  corresjiondents  With  the  acknowledgments  made  by  th^em  of 
the  parcels  received,  and  to  keep  a  daily  record  of  the  incoming  letters. 
All  the  files  are  kept  in  this  division. 

Foreign  Exchange  Division, — The  duties  of  the  assistant  in  charge  of 
this  branch  also  included  the  domestic  exchanges  until  the  1st  of  March, 
when  these  were  placed  in  charge  of  a  new  assistant.  This  had  become 
necessary  on  account  of  the  constantly  increasing  work  in  both  dex^art- 
ments. 

A  full  description  of  the  work  of  receiving  and  preparing  for  trans- 
n)is>iou  the  packages  of  foreign  exchanges  was  given  in  the  report 
for  1882,  and  a  repetition  of  it  is  superfluous;  it  may  only  be  stated 
that  the  receipts  for  this  branch  were  18,063  packages,  which  were  sent 
abroad  in  419  boxes.  A  detailed  statement  is  api)ended  in  the  general 
statistics. 

•  Tlie  work  connected  with  the  Government  document  exchanges  is 
still  performed  by  the  foreign  exchange  department,  but,  both  branches 
increasing  so  very  rapidly,  the  suggestion  made  in  the  report  for  1882, 
of  plHcing  this  work  in  the  hands  of  one  assistant,  is  now  renewed. 

Domestic  Exchange  Division. — ^This  separate  branch  was  established  on 
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tlie  1st  of  March,  and  of  the  work  performed,  Mr.  N.  P.  Scudder,  the 
assistant  in  charge  reports  as  follows : 

"Ehven  thousand  parcels  have  been  distributed  in  theUuited  States 
and  Cauada.  Of  th*ese  I  have  classed  as  individuals  2,323,  because  they 
were  addressed  to  individuals,  though  a  very  large  portion  were  proba- 
bly intended  for  societies,  public  libraries,  &c.,  and  have  doubtless  been 
turned  over  to  their  proper  destination  by  the  persons  to  wliotn  they 
were  addressed.  The  remaining  8,677  parcels  have  been  sent  to  the  in- 
stitutions, &c.,  for  which  they  were  intended,  8,450  being  distributed  in 
the  United  States  and  227  in  Canada. 

"  During  the  year  several  improvements  have  been  introduced  in  the 
method  of  keeping  the  records  of  the  domestic  exchanges.  One  of  these 
is  a  card  catalogue  of  addresses.  The  address  of  the  society  or  individual 
is  taken  from  returned  receipts  £iu(\  the  date  of  the  signing  of  the  receipt 
is  noted.  If  any  address  is  doubtful  or  incomplete,  the  following  blank 
is  sent  to  the  party  for  full  information : 


(Slip  to  be  retamed.) 

Please  write  your  full  address  on  the  other  side  of  this 
slip,  as  it  will  facilitate  the  prompt  delivery  of  parcels  sent 
to  you  hy  the  Smithsonian  lusiitution. 

(over.) 


Name 

Street  and  No. 
P.  O.  hox 


City  or  town 

County 

State  


(over.) 


<«  By  this  method  the  address  of  the  party  is  obtained  directly  and 
the  date  is  noted. 

^<  Another  improvement  has  been  introduced  at  your  suggestion,  i.  o., 
a  card  ledger  of  all  the  parcels  sent  out.  A  sample  card  is  inclosed  (it 
is  unnecessary  to  reproduce  this  sami>le  card,  being  in  general  the  same 
form  as  adopted  for  the  foreign  exchange  and  illustrated  in  the  report 
for  1882).  By  means  of  this  ledger  a  glance  will  show  what  has  been 
sent  to  any  institution  or  individual.  The  ledger  has  been  c^irried  back 
to  the  beginning  of  the  year  1883.'' 

Government  Excliange  Division, — This  portion  of  the  service  is  still  de- 
pendent for  the  performance  of  the  necessary  work  on  the  force  of  the 
foreign  exchange  branch,  though  its  constant  increase  would  justify  the 
employment  of  one  assistant,  and,  though  not  quite  to  the  exclusion  of 
any  other  duties,  ho  might  be  utilized  in  general  office  work  when  not 
employed  in  receiving,  distributing,  recording,  cataloguing,  or  transmit- 
ting these  exchanges  and  assuming  all  the  necessary  correspondence 
connected  with  this  branch.    Thus  far  the  work  in  this  department  has 
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generally  been  most  pressing  just  at  times  when  the  force  of  the  foreign 
department  could  be  letist  spared  for  this  purpose. 

The  receipts  in  this  division  were  37,509  packages,  weighing  27,395 
pounds,  which  were  transmitted  to  foreign  Governments  as  specified  in 
the  ai)peuded  statistics. 

I.  RECEIPTS. 

1.  For  foreign  distribution. 


Whence  received. 


(a)  From  GroverDment  Departments: 

Adjat»nt-Generar8  Office,  U.  S.  A 

Agricultural  Dopartnicut 

Bureau  of  Education 

Bureau  of  Kuin^ving  and  Printing 

Bureau  of  Ethnology 

Bureau  of  Military  Justice 

Bureau  of  the  Mint : 

Bureau  of  Statistics 

Coast  and  Geodetic  Survey 

Comptroller  of  Currency 

Department  of  Justice 

Engineer  Bureau ». 

Fi»n  Commission 

General  Land  Office 

Geological  Survey 

Hydrographic  Office 

Interior  Department 

Internal  Revenue 

National  Museum 

Nautical  Almanac 

Naval  Observatory 

Ordnance  Bureau,  U.  S.  A 

Pension  Office 

Po«t-Office  Department ; 

Second  Comptroller 

Signal  Office 

Surgeon-General's  Office 

Treasury  Department 

War  Department 

Total 

(6)  From  Smithsonian  Institution 

(c)  From  scientific  societies : 

Americar.  Association  for  the  Advancement  of  Science 

American  Geographical  Society 

American  Journal  of  Arts  and  Sciences 

American  Medical  Association 

American  Philosophical  Society 

American  Statistical  Ansociation 

Boston  Academy  of  Arts  and  Sciences 

Boston  Society  of  Natural  History 

Cambridge  Entomological  Club 

Canadian  Institute 

Canadian  Journal 

Cincinnati  Society  of  Natural  History  

Essex  Institute,  Salem 

Johns  Hopkins  University 

New  Jersey  Geological  Survey 

New  York  Academy  of  Sciences 

New  York  State  Cabinet 


1883. 


Packages. 

Weight. 

^^11911^. 

Pounds, 

I 

1 

400 
2 

1,279 
9 

1 

1 

8 

70 

1 

1 

20 

34 

6 

43 

3 

42 

1,000 
3 

1, 002 
3 

382 

170 

2,803 

847 

1 

1 

676 

18 

13, 137 

8 

3 

56 

2 

2 

67 

8 

3,193 
45 

1,110 
3 

3,105 

68 

1 

1 

1 

1 

2 

1 

3,244 
15 

18, 502 
2:30 

9 

G:i 

8 

59 

7,165 

44,637 

6, 218 

22,566 

138 

410 

2 

39 

203 

a5 

53 

132 

672 

843 

13 

72 

298 

500 

295 
2 

1,007 
4 

1 

2 

114 

25 

1 

5 

172 

275 

4 

49 

6 

5 

273 

90 

93 

563 

94 
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I.  RECEIPTS — CoDtinQed. 
'iL^W'/orei^n  distribution — Continued. 


•        * 


^  ■ 


Y4 


*  •  ^ 


18S3. 


Packages. 


(c)  Fr*  »entilic  K«M  i. ■(.««— C    •  '  ».'jed. 

-.        iork  Stut«j  Library 

^iiuiiHiiiatic  nufl  Aiuiii^mriau  Society 

Ohio  Median icV  InHtitiift) 

PeabcMly  lustitiite,  Ualtiiiiore 

Penusyivaiiia  flistorical  Society 

Piiila(lel))hia  Academy  of  Natural  Sciences  .. 

School  of  Mines,  New  York 

Second  Geological  Survey  of  Pennsylvania. .. 

Secretary  of  state,  Illinois 

Washburn  Observatory 

■N.MNhington  Anthropological  Society 

A  :i>liington  Philosophical  Society 

\.  >  ^le^l  Bank  Note  and  Engraving  Company 

\V  iMtdnsin  Aca<leniy  of  Sciences 

\V  laconsin  Geological  Survey 

Miscellaneous  societies 

Total 

(<f)  From  individuals: 

Grand  total 


Number, 

24.; 

3> 

58 

270 

19 

:w 
1 
2 

99 

I 

114 

288 
186 


3,900 


7^0 


18,0(>3 


Weight. 


Pounds. 
3, 0-iTi 
(> 
83 

2ir, 

41 
Ci9 

94 

020 

5 

r>3 
122 

31 

ir.o 

1,710 
76 


11,003 


441 


rs  CAS 


2.  For  domestio  distribution. 


From — 


Argentine  Confederation 

Belgium 

Central  Auierita 

Costa  Kiea 

Cuba 

Denmark 

England 

France  

Germany 

Holland 

India 

Italy 

Jamaica 

Mexico 

New  South  Wales 

Norway 

Portugal 

Russia 

South  Australia 

Sweden 

Switzerland 

Tasmania 

Trinidad 

Yiotoria 

Total 


1883. 


Boxes. 

Parcels. 

Weight. 

No. 

No. 

Pounds. 

3 

134 

5or, 

11 

574 

3, 057 

10 

10 

950 

7 

:«> 

4,035 

1 

5 

1(»7 

4 

1'4 

137 

73 

1,629 

14, 209 

29 

1,489 

9,050 

53 

2, 249 

10, 212 

5 

117 

708 

2 

2 

100 

7 

521 

2, 3G1 

1 

1 

10 

4 

420 

6b0 

3 

34 

21 

5 

219 

1,025 

1 

56 

676 

7 

4(H 

1,401 

1 

2:j 

90 

I 

1 

9 

1 

112 

100 

1 

27 

50 

1 

9 

5 

1 

3 

9 

232 

8,262 

49,608 
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To  these  S,2G2  packages  received  from  abroad  for  domestic  trausmis- 
sioii  3,200  should  be  added,  received  from  home  institutions  for  tbis 
purpose;  but  being  partly  included  in  the  general  invoices,  the  labor  of 
separating  them  from  the  sum  total  received  would  have  been  an  unrea- 
sonably complicated  one.  It  was  therefore  concluded  to  leave  this 
additional  number  in  the  sum  total  of  parcels  for  foreign  transmission. 
About  450  parcels  remain  on  hand  at  the  end  of  the  year. 


3.  For  Govemmeni  exchanges. 


For  what  and  whence  received. 


(a)  For  Library  of  Congress  from — 

Anstria 

England 

France  

Sweden 

Victoria - 

(6)  For  foreign  Governments  from — 

Public  Printer 


Total 


Boxes. 


No. 
1 
18 
2 
2 
1 


24 


1883. 


Packages.       Weight. 


No, 

751 

18 

522 

27 

1 

36,2o0 


37,509 


Poundu, 

770 

3,470 

1,820 

90 

180 

21,065 


27, 395 


RECAPITULATION. 


For  what  and  whence  received. 

1882. 

1883. 

Packages. 

Weight. 

Packages. 

Weight. 

1.  For  foreign  distribntion  from — 
(a)  Government  Departments. 
(6)  Smithsonian  Institution.. 

(c)  Scientific  societies 

(d)  Individaals 

No, 

6,470 

7,056 

5,119 

647 

Pounds. 

60,118 

13, 447 

8,101 

2.054 

No, 

7, 165 

6,218 

3,900 

780 

Pounds, 

44,637 

22,566 

11,003 

441 

2.  For  domestic  distribntion 

3,  For  Government  exchanges  . . . 

19. 292 

7,187 

31,568 

a3,720 
30,904 
28,750 

18,063 

8,263 

37,569 

78,647 
49,608 
27,395 

Total 

58,047 

143, 374 

63.894 

155, 650 

n.   TBANSMISSXONS. 


1.  Foreign  transmissions. 


The  total  number  of  boxes  sent  during  the  year  is  495,  an  excess  of 
73  boxes  over  last  year ;  but,  notwithstanding  this  marked  increase, 
enoagh  material  remains  on  hand  to  fill  at  least  50  additional  boxes. 
It  was  much  desired  to  dispose  of  all  books  and  parcels  on  hand,  a  pol- 
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icj'  adopted  and  executed  during  the  past  few  years,  never  to  allow  anj- 
accumulations  which  might  be  worked  off,  but  the  difficulties  above 
mentioned  made  it  impossible  to  obtain  this  desired  end. 

The  transmissions  for  the  year  compare  with  those  of  former  years  as 
follows : 


Items. 

1876. 

1877. 

1878. 

1879. 

1880. 

1881. 

1882. 

ieo3. 

Boxes - 

323 
1,503 

80, 750 

397 

2,779 

1)9, 250 

309 

2,160 

69,220 

311 

2.177 

69,975 

268 

1,976 

60,300 

407 

2,800 

100, 750 

422 

2,950 
105.500 

49'» 

Bulk  iu  cubic  feet  .. 
Weiglit  iu  pounds  .. 

3, 2^8 
122, 265 

These  figures  include  in  all  cases  the  boxes  sent  under  the  system  of 
Government  document  exchange  to  the  various  Governments  specified 
in  the  appended  report.    The  distribution  was  made  as  follows  : 


Country. 

Government 
boxes. 

Smithsonian 
boxes. 

Total. 

AFRICA. 

Alireria   ..... ...--. -_..- ..--.. ...... 

•  •  *  •  •%  ••«•«• 

7 
3 

7 

E ffv ot .  etc...--- 

3 

■*^o.»  r  •  >    ^  *'^  ..-«-..    ...a..   ............    a.....   .... 

Total 

10 

10 

AMERICA. 

British  America 

4 
2 

10 
12 

1 
1 
1 

1 

1 
2 
1 
2 

1 
1 
1 
1 
1 

.'> 
1 
9 
1 
.3 
2 
1 
1 
1 
2 
1 

14 

Mexico 

14 

Central  America : 

Costa  Rica ...... 

Guatemala  .....   .-. 

Nicaracrna - 

West  Indies : 

Bahamas 

Barbadoes ......... 

Cuba 

GuadolouDO..... 

Havti  anu  Dominica 

2 

Jamaica 

Porto  Rico 

St.  Thomas 

Trinidad 

Turk^s  Island 

South  America: 

At'i^entino  Confederation ................. 

4 

Bolivia 

Brazil  .... ...... . ...... ...... ...... ...... 

2 

11 

British  Guiana 

Chili 

2 

Dutch  Guiana  ..................... ...... 

Kcnador 

Peru -. 

Uruffuav  .. ....  ...... ...... ...... .... .... 

United  States  of  Colombia 

2 
2 

Venezuela  ...... . ...... ...... ...... ...... 

3 

Total 

20 

G4 

84 
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Cotintiy. 


ASIA. 


ChinA 
IndiA. 
Japan 


Total 


AUSTRALASIA. 


New  South  Wales 

New  Zealand  . 

QneeDsland 

South  Australia .. 

Tasmania 

Victoria 


Total 


BUROPE. 


Austria- Hungary 

Bavaria* 

Belgium 

Denmark 

England 

Finland 

France 

Germany 

Greece 

Holland 

Italy 

Norway 

Portugal 

Prussia  * 

Russia 

Saxony • 

Spain 

Sweden 

Switzerland 

Turkey 

Wiirtemberg  * 


Total 


Oovernment 
boxes. 


2 
2 


2 
2 
2 
2 
2 
2 


12 


2 
2 
2 
2 
2 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


SmithsoniuD 
boxes. 


40 


4 
9 
1 


14 


15 

1 

3 

4 

103 

1 

54 

72 


9 

17 

3 

4 


21 
1 
4 

8 
8 
3 


331 


Total. 


4 

11 

3 


18 


2 
8 
2 
2 
2 
2 


12 


17 

3 

5 

6 

105 

1 

56 

74 

2 

11 

19 

5 

6 

2 

23 

3 

6 

10 

10 

5 

2 


371 


*  The  Smithsonian  exchanges  are  included  in  the  72  cases  for  Germany. 


RKCAPITULATiaK. 


Countries. 

Government 
boxes. 

Smithsonian 
boxes. 

Total. 

Africa    ..... ......  ..••.. 

10 
64 
14 

10 

America 

20 
4 

12 
40 

64 

Asia 

18 

Australasia - , 

12 

Europe 

331 

371 

Total 

76 

419 

495 

H.  Mi8.69- 


*  ^ 
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Transportation  Companies. — The  liberality  of  transportation  companies 
and  parties  interested  in  shipping  hitherto  extended  to  the  Smithsonian 
Institution  in  aid  to  the  scientific  exchanges,  and  thus  far  granted  by 
thirty-three  companies  and  foreign  consuls  in  the  United  States,  has, 
during  the  past  year,  again  been  demonstrated  by  the  addition  of  nine- 
teen new  firms,  all  desirous  to  further  the  object  in  question.  These 
new  additions  now  open  channels  for  free  transmissions  to  the  following- 
named  countries:  Bahamas,  Bolivia,  Brazil,  Colombia,  Costa  Bica,  Den- 
mark, Dutch  Guiana,  England  (and  all  its  colonies  through  their  respect- 
ive agents  in  London),  Liberia,  Nicaragua,  Paraguay,  Peru,  Polynesia, 
San  Domingo,  Siam,  Syria,  Turk's  Island,  Uruguay,  and  West  Indies, 

These  companies,  granting  free  freight  on  all  cases  and  parcels  of  ex- 
changes bearing  the  Smithsonian  stamp,  are: 

Amei-ican  Colonization  Society,  Washington,  D.  C. 

Anchor  Steamship  Company  (Henderson  &  Bro.,  agents),  New  "Sork. 

Atlas  Steamship  Company  (Pim,  Forwood&  Co.,  agents),  New  York. 

Bailey,  H.  B.,  &  Co.,  New  York. 

Biddle,  E.  B.,  Philadelphia. 

Bixby,  Thomas,  &  Co.,  Boston,  Mass. 

Bland,  Thomas,  New  York. 

Borland,  B.  E.,  New  York. 

Cameron,  E.  W.,  &  Co.,  New  York. 

Compagnie  G^n^rale  Transatlantique  (L.  de  B^bian,  agent).  New  York. 

Cunard  Eoyal  Mail  Steamship  Line  (Yemon,  Brown  &  Co.,  agents), 
New  York. 

Dallet,  Boulton  &  Co.,  New  York. 

Dennison,  Thomas,  New  York. 

Hamburg  American  Packet  Company  (Kunhardt  &  Co.,  agents),  New 
York. 

Inman  Steamship  Company,  New  York. 

Merchants'  Line  of  Steamers,  New  York. 

Monarch  Line  (Patton,  Vickers  &  Co.,  agents),  New  York. 

Muiioz  y  Espriella,  New  York. 

Murray,  Ferris  &  Co.,  New  York. 

Netherlands- American  Steam  Navigation  Company  (H.  Cazaux, 
agent).  New  York. 

New  York  and  Brazil  Steamship  Company,  New  York. 

New  York  and  Mexico  Steamship  Company,  New  York. 

North  German  Lloyd  (Oelrichs  &  Co.,  New  York,  Schumacher  &  Co., 
Baltimore,  agents). 

Pacific  Mail  Steamship  Company,  New  York. 

Panama  Eailroad  Company,  New  York. 

Eed  Star  Line  (Peter  Wright  &  Sons,  agents),  New  York. 

Spinney,  Joseph  S.,  New  York. 

Steamship  Line  for  Brazil,  Texas,  Florida,  and  Nassau,  N.  P.  (C.  W. 
Mallory  &  Co.,  agents),  New  York. 
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White  Gross  Line  (Funch,  Edye  &  Co.,  agents),  New  York. 

Wilson  &  Asmos,  New  York. 

In  addition,  the  following-named  foreign  consuls  have  consented  to 
receive  and  transmit  Smithsonian  exchanges  for  their  respective  coun- 
tries, as  follows : 

Carlos  Carranza,  New  York,  to  Argentine  Republic. 

Charles  Mackall,  Baltimore,  to  Brazil. 

D.  de  Castro,  New  York,  to  Chili. 

HiiM>lito  de  XJriarte,  New  York,  to  Cuba  and  Spain. 

Melchor  Obarrio,  New  York,  to  Bolivia. 

Lino  de  Pombo,  New  York,  to  United  States  of  Colombia. 

Henrik  Braem,  New  York,  to  Denmark. 

Thomas  Schmidt,  New  York,  to  Denmark. 

Francis  Spies,  New  York,  to  Ecuador. 

D.  W.  Botassi,  New  York,\o  Greece. 

M.  Raftb,  New  York,  to  Italy. 

Samro  Takaki,  New  York,  to  Japan. 

Juan  N.  Navarro,  New  York,  to  Mexico. 

Alex.  I.  Cotbeal,  New  York,  to  Nicaragua. 

Christian  B6r8,  New  York,  to  Norway  and  Sweden. 

M.  Severance,  San  Francisco,  to  Polynesia. 

Gustav  Amsink,  New  York,  to  Portugal. 

John  Stewart,  Washington,  D.  C,  to  Paraguay. 

Isaac  T.  Smith,  New  York,  to  Siam. 

Enrique  Estr^zulas,  New  York,  to  Uruguay. 

Shipping  List — The  following  is  the  shipping  list  at  present  used  in 
the  transmission  of  the  Smithsonian  exchanges : 


Country. 


Algeria. 


Argentine  Confederation 


Antigua 

Aostria-  Hungary 

Bahamas 

Belgium 

Bolivia 

Brazil 

British  America 

British  Guiana  . 

Cape  colonies  . . 

ChiU 


Shipping  agent. 


Compagnie  G^n^rale  Transatlantique,  New  York.  Trans- 
fer made  by  the  French  Commission  of  Exchanges,  in 
Paris. 

Consul-General  Carlos  Carranza,  New  York.  Shipments 
to  the  United  States  are  made  through  either  Lewis  &, 
Co.,  Portland,  Me.,  or  George  F.  Brown,  New  York,  rep- 
resenting Samuel  B.  Hale  £  Co.,  of  Buenos  Ay  res. 

Thomas  Dennison,  New  York. 

North  German  Lloyd,  Baltimore.  Transfer  made  by  Dr. 
Felix  FlUgel,  Leipsic. 

Murray,  Ferris  &,  Co.,  New  York. 

Red  Star  Line,  New  York. 

White  Cross  Line,  New  York. 

Consul-General  Melchor  Obarrio,  New  York. 

Consul  Charles  Mackall,  Baltimore. 

R.  B.  Borland,  New  York. 

Baltimore  and  Ohio  Express  Company. 

Adams  Express  Company. 

Monarch  Line,  New  York.  Transfer  made  by  W.  Wesley, 
London,  England. 

Monarch  Line,  New  York.  Transfer  made  by  agent-gen- 
eral for  Cape  colonies  in  London,  England. 

Consul  D.  de  Castro,  New  York. 
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Country. 


Shipping  agent. 


China 


Colombia,  United  States  of. 
Costa  Rica 


Cuba 

Denmark 


Dutch  Guiana 

Ecuador 

Ejfypt 

Finland 


France  . . 
Gtorraany 


Great  Britain. 


Greece 

Guatemala 

Hayti 

Iceland  ... 


India 


Italy 

Japan 

Liberia 

Madeira 

Malta , 

Mauritius 

Mozambique 

Mexico , 

Netherlands 

Netherlands  India. 
New  Caledonia 


New  South  Wales- 
New  Zealand 

Nicaragua 

Norway 

Paraguay  

Pern 

Philippine  Islands 

Polynesia 

Portugal    

Queensland 


Russia 


St.  Helena , 


Siam 

South  Australia  . . . 
Spain 

Straits  Settlements 


Sweden 

Switzerland 


Syria 


Salter  &,  Livermore,  New  York,  direct  to  Shanghai. 
Monarch  Line,  New  York.    Transfer  made  through  Crown 

agents  for  the  colonies,  London,  Enfi^land. 
ConsaUGeneral  Lino  de  Pombo,  New  York. 
Mufioz  y  Esprilla,  New  York. 
Pacific  Mail  Steamship  Company,  New  York. 
Consul-Greneral  Hipolito  de  Uriarte,  New  York. 
Consul-General  Henrik  Braem,  New  York. 
Consul  Thomas  Schmidt,  New  York. 
Thomas  Bixby  &,  Co.,  Boston,  Mass. 
Consul  Francis  Spies. 
S.  L.  Merchant  &,  Co.,  New  York. 
North  German  Lloyd,  Baltimore.   Transfer  made  by  T.  A. 

Brockhaus.  Leipsic,  Germany. 
Compagnie  G^n^rale  Transatlantique,  New  York. 
North  German  Lloyd,  New  York  or  Baltimore. 
Hamburi2:-Amerioan  Packet  Company,  New  York. 
Monarch  Line  of  Steamers,  New  York. 
North  German  Lloyd,  New  York  or  Baltimore. 
Cnnard  Royal  Mail  Steamship  Company. 
Inman  Steamship  Company. 
Consul  D.  W.  Botassi,  New  York. 
Consul  Jacob  Baez,  New  York. 
Atlas  Steamship  Company,  New  York. 
Consul  Henrik  Braem,  New  York.     Transfar  made  by  K. 

Danske  Videnskabemes  Selskab,  Copenhagen. 
Monarch  Line,  New  York.    Transfer  made  by  Secretary 

of  State  for  India,  India  Office,  London,  England. 
Constd-General  M.  Raffo.  New  York. 
Consul  Samro  Takaki,  Now  York. 
American  Colonization  Association,  Washington,  D.  C. 

Monarch  Line  to  Smithsonian  agent,  London. 

Consul  Juan  N.  Navarro,  New  York. 
Consul  R.  C.  Burlage,  New  York. 

Monarch  Line,  New  York.  Transfer  made  by  Gk>rdon  &, 
Gk)tch,  London,  England. 

R.  W.  Cameron  &,  Co.,  New  York. 

R.  W.  Cameron  dt  Co.,  New  York. 

Consul-General  Alex.  I.  Cotheal,  New  York. 

Consul  Christian  Bdrs,  New  York. 

Consul  John  Stewart,  Washington,  D.  C. 

Joseph  S.  Spinney,  New  York. 

Spanish  consul,  San  Francisco. 

Consul  Severance,  San  Francisco. 

Consul  Gustav  Amsink,  New  York. 

Monarch  Line,  New  York.  Transfer  made  by  Queensland 
department,  Ijondon,  England. 

Hamburg- American  Packet  Company,  New  York.  Trans- 
fer made  by  Russian  consul-general,  Hamburg,  Ger- 
many. 

Monarch  Line,  New  York.  Transfer  made  by  William 
Wesley,  London,  England. 

Consul  Isaac  T.  Smith,  New  York. 

R.  W.  Cameron  &,  Co.,  New  York. 

Consul-General  Hipolita  de  Uriarte,  New  York. 

Monarch  Line,  New  York.  Transfer  made  by  William 
Wesley,  London,  England. 

Consul  Christian  Bdrs,  New  York. 

North  German  Lloyd,  Baltimore.  Transfer  made  by  Con- 
sul Ton  Hey*nan,  Bremen. 

Presbyterian  Rooms,  New  York. 
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Country. 

Shipping  ageut. 

Tasmania 

Turkey 

Monarch  Line,  New  York.  Transfer  made  by  Crown  agents 
for  the  colonics,  London,  or  by  G.  W.  Wheatley  &  Co., 
156  Leadenhall  street,  London,  England. 

Ottoman  legation,  Washington,  D.  C. 

Wilson  &,  Asmns.  New  York. 

Tnrk's  Island 

Umenay 

Charge  d' Affaires  Enrique  Estr^zulsA,  Brooklyn,New  York. 
Dallet,  Bo  niton  &  Co.,  New  York. 
R.  W,  Cameron  &  Co., New  York. 
H.  B.  Bailey  &  Co.,  New  York. 

'-' * "n *»^^    .....  ............ 

Venezuela 

Victoria ^. 

West  Indies 

CKNTERS  OP  DISTRIBUTION. 


Connthes. 


Agencies. 


Algeria , 

Argentine  Confederation.. 

Antigna 

Anstria- Hungary 

Bahamas 

Belgium  

Bolivia 

Brazil 

British  America 

British  Gniana 

Cape  colonies 

Chili 

China 

Colombia,  United  States  of 

Costa  Rica 

Denmark 

Dutch  Guiana 

Ecuador 

E^ypt 

^inland 

France  

Grermany 

Great  Britain 

Greece 

Guatemala 

Iceland 

India 

Italy 

Japan 

Liberia 

Madeira 

Malta 

Mauritius 

Mozambique 

Mexico 

Netherlands \ 

Ni.'therlands  India j 

New  Caledonia 

New  South  Wales 

New  Zealand 

Nicaragua 

Norway 


M.  Carette,  chef  d'etat  major  dn  g^nie,  service  m^t^ro- 

logique,  Algiers. 
Museo  Publico,  Buenos  Ayres. 

Dr.  Felix  Fltlgel,  Leipsic,  Germany. 

Commission  Beige  d'^change  Internatioiiaux,  Brussels. 

Commissi  Central  Brazileira  de  Permuta95es  Interna- 
cionaes,  Rio  Janeiro. 

McGill  College,  Montreal ;  Geological  Survey,  Ottawa. 

Observatory,  Georgetown. 

Agent  General  for  Cape  Colony,  London,  England. 

Universidad,  Santiago. 

Crown  agents  for  the  colonies,  London,  England. 

United  States  consul-general,  Shanghai. 

Central  Commission  of  Exchanges,  National  Library,  Bo- 
gota. 

Universidad,  San  Jos^. 

K.  D.  Videnskabernes  Selskab,  Copenhagen. 

Surinaamsche  Koloniaale  Bibliotheek.  Paramaribo. 

Observatorio  del  Colegio  Nacional,  Qnito. 

Institut  Egyptien,  Cairo. 

Kejserliga  Alexanders  Universitet,  Helsingfors. 

Commission  Fran^aise  des  ^changes  Internationaux, 
Paris. 

Dr.  Felix  Flligel,  Leipsic. 

William  Wesley,  London. 

National  Library,  Athens. 

Sociedad  Economica  de  Amigos  del  Pais,  Guatemala. 

Islands  Stiptisbokasafn,  Reykjavik. 

Secretary  to  Grovemm*'nt  of  India,  Home  Department, 
Calcutta. 

Biblioteca  Nazionale  Vittorio  Emanuele,  Rome. 

Minister  for  foreign  affairs,  Tokio. 

Liberia  College,  Monrovia. 

William  Wesley,  London,  England. 

William  Wesley,  London,  England. 

Agent-general  for  Cape  Colony,  London,  England. 

Agent-general  for  Cape  Colony,  London,  Englandi 

Sefior  Ministro  de  Justicia  y  Istruccion  Publica,  Mexico. 

Bureau  Scientifique  Central  Ne^rlandais,  Harlem. 

Gordon  dt  Gotch,  London. 

Royal  Society  of  New  South  Wales,  Sydney. 

Parliamentary  Library,  Wellington,  New  T^ealand. 

Government  of  Nicaragua,  Managua. 

K.  N.  Frederiks  Universitet,  ChriAti%m%, 
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Conu  tries. 


Paraguay 

Peru 

Philippine  Islands . . 

Polynesia 

Portugal 

Queensland 

Russia 

St.  Helena 

Siam 

South  Australia  . . . 

Spain 

Straits  Settlements 

Sweden 

Switzerland 

Syria 

Tasmania 

Turkey 

Turk's  Island 

Uruguay  

Venezuela 

Victoria 

West  Indies 

Cuba 

Hayti 

Trinidad 


Agencies. 


Gk>vernmeut  of  Paraguay. 

Biblioteca  Nacional,  Lima. 

Royal  Economic  Society,  Manila. 

Royal  Hawaiian  Agricultural  Society,  Houoliilu. 

Escola  Polytechnica,  Lisbon. 

Government  Meteorological  Observatory,  Brisbane. 

Commission  Russe  des  ^changes  Interuationaux    (Bib- 

lioth^que  Imp^riale  Poblique),  St.  Petersbonrg. 
Crown  agents  for  the  colonies,  London,  England. 

Astronomical  Observatory,  Adelaide. 

R.  Academia  de  Ciencias,  Madrid. 

Crown  agents  for  the  colonies,  London,  England. 

K.  S.  Vetenskaps  Akademien,  Stockholm. 

Eidgenossensche  Buudes  Kanzlei,  Berne. 

Royal  Society  of  Tasmania,  Hobarton. 

Public  Library,  Grand  Turk. 
Bureau  de  Statistique,  Montevideo. 
University,  Caracas. 
Public  Library,  Melbourne. 

R.  Universidad,  Havana. 

S^cr^taire  d'etat    des    Relations  Ext^rienres,   Port-au- 
Prince. 
Scientilic  Association,  Port  of  Spain. 


2.  Domestic  transviUaians. 

Packages  received  by  the  Smithsonian  Institation  from  abroad,  and 
distributed  to  the  following-named  institutions  and  individuals  in  the 
United  States  and  British  America : 


(a)  Societies: 

Alabama 

Arkansas 

California 

Colorado 

Connecticut 

District  of  Columbia 

Georgia 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Missouri 

New  Hampshire 

New  Jersey 

New  York 


Number  of 
packages. 


1 

4 

78 

1 

318 

3,845 

7 

82 

29 

130 

13 

4 

39 

50 

106 

1.205 

56 

30 

200 

17 

41 

701^ 
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(a)  Societies — Continued. 

Ohio 

Pennnylvania 

Rhode  Island.. 

Sonth  Carolina 

Tennessee 

Texas 

Vermont 

Virginia :. 

Wisconsin 


Total  in  United  States 
British  America 


Total  for  societies 
(6)  Individuals 


Grand  total 


Number  of 
packages. 


407 

662 

31 

14 

1 

2 

26 

16 

133 


8,450 
227 


8,677 
2,323 


11,000 


111  aoalyzing  the  operations  of  the  exchange  office  in  regard  to  do- 
mestic transmissions,  itf  will  be  observed  that  on  an  average  400  parcels 
have  been  added  annually  for  the  past  ten  years.  Daring  the  past  year 
(1883)  this  average  was  largely  exceeded,  the  increase  amounting  to  32 
per  ceut.  of  the  entire  number  of  paekages  sent  out  in  I8S2,  and  this 
was  the  result  of  the  year  entirely,  all  accumulations  having  been  worked 
off  before  the  close  of  1882.  Furthermore,  nearly  450  packages  remain 
on  hand  yet,  thus  swelling  the  increase  considerably  above  32  per  cent. 

The  total  number  of  packages  transmitted  compares  with  the  pre- 
ceding seven  years,  as  follows : 


Items. 

1876. 

1877. 

1878. 

1879. 

1880. 

l&Sl. 

1882. 

1883. 

Total  addresses  of  insti- 
tut  ions - 

316        392 

292 
370 

444 
341 

385 
560 

600 

548 

423 

Total  addres-ses  of  indi- 
viduals  

328 

374 

4rj4  !      399 

471 

Total  nnmbcr  of  parcels 
to  institntions 

Total  number  of  parcels 
to  individuals 

3. 705 
1,148 

3.868 
1,094 

4,059 
1,233 

5,786 
1,185 

4,021 
1,566 

7,086 
1,347 

7,192 
1,167 

8,677 
2,323 

Total  nnmber  of 
parcels 

4,853 

4.962 

5,292 

6,971 

5,587 

8,438 

8,359 

11,000 
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The  history  and  coDclition  of  domestic  exchanges,  from  their  com- 
mencement to  the  present  time,  are  exhibited  in  the  following  table: 


Year. 


1H6— 1K;0 

1851 

lo52 

1853 

1854 

ia5 

1856 

1857 

185rt 

1859 

JrtGO 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

IH77 

1878 

1^9 

1880 

1881 

1882 

1883 


For  institntions  and 

Received  for  the  Smithsonian  library. 

individaals  in  the 
United  States  and 

British  America. 

Parts 

Maps 

Volumes. 

and  pam- 

and en- 

Total. 

Addresses. 

Packages. 

1 
i 

phlets. 

gravings. 

• 

470 

549 

1,481 

624 

618 

2,106 

4 
*i,'749' 

1,098 
1,167 
5,3:i6 

96 

637 

1,440 

991 

125 

2,556 

160 

1,052 

926 

1,468 

434 

2,828 

149 

987 

1,0J7 

1,707 

26 

2.770 

219 

1,445 

1,356 

1,834 

140 

3,:«o 

189 

1,245 

555 

hOirr 

138 

l,74i0 

193 

1,273 

723 

1,695 

122 

2, 540 

243 

1.539 

1,022 

2,540 

40 

3.602 

293 

1, 9:« 

1,271 

4,180 

220 

5,671 

:«5 

1,908 

821 

1,945 

120 

•  2.886 

274 

1.406 

1,611 

3,369 

55 

5,o:i5 

273 

2,  111 

910 

3,479 

200 

4,569 

273 

l,5e22 

8^3 

2.754 

109 

3,GR6 

2119. 

2,482 

767 

3,256 

1-3 

4, 206 

315 

2.368 

1,243 

4,509 

121 

5,873 

:«J9 

2, 703 

1,557 

3,946 

328 

5,8:11 

317 

971 

1,770 

3,605 

131 

5,C09 

436 

2,;W4 

1,234 

4,089 

232 

5,5,'>5 

COl 

4,  i:w 

1,113 

3.890 

179 

5,182 

.567 

3,705 

936 

3,579 

82 

4,597 

573 

3, 952 

1,2()2 

4,502 

198 

5,962 

587 

4,635 

889 

4,354 

454 

5,<i97 

6h9 

4.782 

8()3 

4, 521 

162 

5,546 

7rj0 

4, 326 

1,120 

5,813 

114 

7,047 

610 

.4,()6l 

1,017 

6, 193 

:J75 

7,585 

644 

4.  a'>:^ 

1,869 

6,511 

326 

8,726 

766 

4.962 

1,263 

7,392 

74 

8,729 

602 

5,292 

1,949 

8,071 

183 

10,203 

785 

6,971 

1,143 

7,275 

152 

8,570 

945 

5,587 

1,867 

9,904 

188 

11,959 

1.054 

8,43:$ 

1,296 

10, 341 

152 

11,789 

947 

8,:^ 

1,754 

10, 702 

219 

12, 675 

894 

11,000 

39,927 

142, 830 

7,338 

190,095 

15,127 

114, 124 

From  the  foregoing  table  it  will  be  observed  that  the  addition  to  the 
Smithsonian  library,  daring  the  year  1883  amounted  to  12,675  parcels. 
Of  this  number  2,432  were  received  through  the  regular  channels  of 
transmission,  while  the  remaining  parcels  arrived  through  the  mails. 
All  the  additions  to  the  Smithsonian  library  being  the  direct  results 
of  the  system  of  exchanges,  this  excess  should  properly  be  added  to  the 
number  of  packages  received.  Heretofore  mail  parcels  for  the  Smith- 
sonian library  have  been  entirely  ignored  by  the  exchange  office,  not 
passing  thtongb  thin  channel,  but  being  delivered  directly  into  the 
library.    This  method^  however,  works  great  injustice  to  the  exchange 
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ofBce,  since  all  the  retams  to  the  Smithsonian  library  are  direct  resalts 
of  the  efforts  and  labors  of  this  office,  and  it  is,  therefore,  recommended 
that  in  fatnre  all  packages  addressed  to  the  Smithsonian  library,  as  ex- 
changes, should  pass  throngh  the  exchange  office,  that  an  exact  and 
complete  record  may  be  obtained  of  the  actual  results  of  the  working 
of  this  office. 

3.  Oovernmtnt  transmissions. 

Although  Congress,  by  act  of  July  20,  1840,  authorized  the  printing 
and  binding  of  50  copies  of  all  volumes  published  by  the  two  houses, 
which  volumes  were  to  be  reserved  for  the  purpose  of  exchange  with 
foreign  powers,  yet  from  the  omission  to  provide  for  the  extra  print- 
ing, or  from  other  cause,  this  liberal  arrangement  failed  to  go  into 
operation. 

An  act  of  March  4, 1846,  directed  the  Librarian  of  Congress  to  pro- 
cure a  complete  series  of  the  United.  States  courts  and  of  the  laws  of 
the  United  States,  and  to  tmnsmit  them  to  the  Minister  of  Justice  of 
France,  in  exchange  for  works  of  the  French  law  presented  to  the 
United  States  Supreme  Court. 

June  26,  1848,  the  Joint  Committee  on  the  Library  was  authorized  to 
appoint  agents  for  the  exchange  of  books  and  public  documents; 
all  books  transmitted  through  these  agents  of  exchange,  for  the  use  of 
the  United  States,  for  any  single  Stite,  or  for  the  Academy  at  West 
Point,  or  the  National  Institute,  to  be  admitted  free. 

A  resolution  of  June  30,  1848,  ordered  that  the  Joint  Committee  on 
the  Library  be  furnished  with  twenty-five  copies  of  the  Revolutionary 
Archives,  twenty-five  copies  of  Little  &  Brown's  edition  of  the  Laws  of 
the  United  States,  seven  copies  of  the  Exploring  Expedition  then  pub- 
lished, and  an  equal  number  of  subsequent  publications  on  the  same 
subject,  for  the  purpose  of  international  exchange. 

A  joint  resolution  of  March  2,  1849,  directed  that  two  coi)ie8  of  certain 
▼olaroes  of  jthe  Exploring  Expedition  bo  sent  to  the  Government  of 
Russia,  in  lieu  of  those  which  were  lost  at  sea  on  their  passage  to  that 
conntiy.  The  Secretary-  of  State  was  also  directed  to  i)resent  a  copy  of 
tne  Exploring  Expedition,  as  soon  as  completed,  to  the  Government  of 
Ecuador. 

By  the  act  of  August  31, 1852,  the  act  of  1818,  regulating  exchanges, 
was  repealed. 

In  1852  the  Smithsonian  Institution  urged  that  Congress  should  make 
aome  systematic  and  permanent  arrangement  for  distributing  complete 
^erie8  of  its  works  to  European  libraries,  to  at  least  thirty  of  which  they 
might  be  judiciously  supplied.  It  was  also  suggested  that  particular 
works  of  scientific  interest,  as  reports  of  patents,  coast  survey  operations. 
Government  explorations  in  geography  and  geology,  and  others  of  a 
itjmilar  character  might  be  assigned  in  larger  numbers,  of  from  oqo 
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hundred  to  three  hundred,  as  had  already  been  done  in  some  instances 
by  the  Senate.  These  might  be  distributed  by  the  Smithsonian  Insti- 
tution at  moderate  cost  to  the  Government,  and  direct  returns  of  ex- 
changes obtained  for  the  Library  of  Congress,  if  desired. 

August  18,  1856,  tbe  Secretary  of  State  was  authorized  to  purchase 
one  hundred  copies  each  of-  Audubon's  Birds  of  America  and  Quadru- 
peds of  North  America,  for  exchange  with  foreign  Governments  for  val- 
uable works. 

The  next  steps  for  inaugurating  a  system  of  government  documents 
exchange  was  taken  in  1867,  when  Congress,  in  its  thirty-ninth  session 
])a8sed  the  following  resolution  to  provide  for  the  exchange  of  certain 
]>ublic  documents: 

"  Retsolved  by  the  Senate  and  House  of  Representatives  of  the  United  States 
in  Congress  assembledj  That  fifty  copies  of  all  documents  hereafter  printed 
by  order  of  either  house  of  Congress,  and  fifty  copies  additional  of  all 
documents  printed  in  excess  of  tbe  usual  number,  together  with  fifty 
copies  of  each  publication  issued  by  any  Department  or  Bureau  of  the 
Government,  be  placed  at  the  disposal  of  the  Joint  Committee  on  the 
Library,  who  shall  exchange  the  same,  through  the  agency  of  tbe  Smith- 
sonian Institution,  for  such  works  published  in  foreign  countries,  and 
especially  by  foreign  Governments,  as  may  be  deemed  by  said  commit- 
tee an  equivalent;  said  works  to  be  deposited  in  the  Library  of  Con- 
gress. 

"Approved  March  2,  1867." 

The  last  and  decisive  Congressional  action  was  taken  on  July  25, 
1868,  when  it  passed. 

"  (No.  72)  A  resolution  to  carry  into  effect  the  resolution  approved  March 
2, 1867,  providing  for  the  exchange  of  certain  public  documents, 

"  Resolved  by  the  Senate  and  House  of  Representatives  of  the  United 
States  in  Congress  assembled,  That  the  Congressional  Printer,  whenever 
he  shall  be  so  directed  by  the  Joint  Committee  on  the  Library,  be,  and  he 
hereby  is,  directed  to  print  fifty  copies,  in  addition  to  the  regular  num- 
ber, of  all  documents  hereafter  printed  by  order  of  either  house  of  Con- 
gress, or  by  order  of  any  Department  or  Bureau  of  the  Government,  and 
whenever  he  shall  be  so  directed  by  the  Joint  Committee  on  the  Library 
one  hundred  copies  additional  of  all  documents  ordered  to  be  printed, 
in  excess  of  the  usual  number ;  said  fifty  or  one  hundred  copies  to  be  de- 
livered to  the  Librarian  of  Congress,  to  l>e  exchanged,  under  direction  of 
the  Joint  Committee  on  the  Library,  as  provided  by  joint  resolution 
approved  March  2,  1867. 

"Sec.  2.  And  be  it  further  resolved,  That  fifty  copies  of  each  publicii- 
tion  printed  under  direction  of  any  Department  or  Bureau  of  the  Govern- 
ment, w  hether  at  the  Congressional  Printing  Office  or  elsewhere,  shall 
be  placed  at  the  disposal  of  the  Joint  Committee  on  the  Library,  to  carry 
out  the  provisions  of  said  resolution, 

"Api>roved  July  25,  1868," 
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The  first  transmission  under  this  system  of  exchange  was  made  in 
1873,  and  this  and  the  subsequent  shipments  are  exhibited  in  the  folio  w- 
inir  table : 


Year 

isrs. 

1874. 1875. 

1876. 

1877. 

1878. 

f 
1879. 

1880. 
2S> 

1881. 

1882. 

1H83. 
76 

Total. 

Boxes 

2 

18  1  64 

\2^ 

73 

73 

67 

98 

122 

750 

(a)  DISTRIBUTION  OF  GOVERNMENT  EXCHANGES. 


GoTemments. 


Argentine  Confederation 

Bavaria 

Belgium 

Brazil 

Boenoe  Ayre« 

Canada  (Ottawa) 

Canada  (Ontario) 

Chili 

Colombia,  United  States 

of 

Denmark 

France 

France  (second  set) 

Germany  (Empire) 

Great  Britain 

Greece 

Hayti 

Hungary 

India 

Italy 

Japan  

Mexico 

Netherlands 

New  South  Wales 

New  Zealand 

Norway 

Portugal 

Prussia 

Qnet^nsland  . . .' 

Rnasia 

Saxouy  

Scotland 

South  Australia 

Spain 

Sweden 

Switzerland 

Tasmania 

Turkey  

Venezuela 

Victoria 

Wiirtemberg 


Boxl. 


1875 
1878 
1875 
1875 
1876 
1874 
1874 
1875 

188:? 
1879 
1875 
1879 
1874 
1876 
1877 
1876 
1882 
1882 
1881 
1874 
1875 
1875 
1876 
1876 
1873 
1875 
1876 
1876 
1881 
1876 
1876 
1876 
1876 
1875 
1876 
1876 
1875 
1876 
1876 
1879 

40 


Box  2. 


1875 
1878 
1875 
1875 
1876 
1874 
1874 
1875 

1882 
1879 
1875 
1879 
1874 
1876 
1877 
1H76 
1882 
18«2 
1881 
1874 
1875 
1875 
1876 
1876 
1873 
1875 
1876 
1876 
1881 
1876 
1876 
1876 
1876 
1875 
1876 
1876 
1875 
1876 
1876 
1879 

40 


Box  3. 


1875 
1878 
1875 
1875 
1876 
1874 
1874 
1875 

1882 
1879 
1875 
1879 
1874 
1876 
1877 
1876 
1882 
1882 
1881 
1874 
1875 
1875 
187b 
1876 
1876 
1875 
1876 
1876 
1881 
1876 
1876 
1876 
1876 
1875 
1876 
1876 
1H75 
1876 
1876 
1879 

40 


Box  4. 

Box  5. 

Box  6. 

1875 

1875 

1875 

1878 

1878 

1878 

1875 

1875 

1875 

1875 

1875 

1875 

1876 

1876 

1876 

1874 

1874 

1875 

1874 

1H75 

1875 

1875 

1875 

1875 

1882 

1882 

1882 

1879 

1879 

1879 

1875 

1875 

1875 

1879 

1879 

1879 

18r4 

1876 

1876 

1876 

1876 

1876 

1877 

1877 

1877 

1876 

lb76 

1876 

1882 

1882 

1882 

1882 

1882 

1882 

1881 

1881 

18  1 

1874 

1874 

1875 

1875 

1875 

1875 

1875 

1875 

1875 

1876 

1876 

1876 

1876 

1876 

1876 

1876 

1876 

1876 

1875 

1875 

1875 

1876 

1876 

1876 

1876 

1876 

1876 

1881 

1881 

1881 

1876 

1876 

1876 

187G 

1876 

1876 

1876 

1876 

1876 

1876 

1876 

1876 

1875 

1«75 

1875 

1876 

1876 

1676 

1«76 

1876 

1876 

1875 

1875 

1875 

1876 

1876 

1876 

1876 

1876 

1876 

1879 

1879 

1879 

40 

40 

40 

Box  7. 


1877 
18*^8 
1876 
1876 
1876 
1876 
1876 
1876 

1882 
1879 
1877 
1879 
1876 
1876 
1877 
1877 
1882 
1882 
1881 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1881 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1876 
1877 
1876 
1879 

40 
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(a)  Di8TRiBunoN  OF  EXCHANGES— continued. 


Governments.    ' 

Box  8. 

Box  9. 

Box  10. 

Box  11. 

Box  12. 

Box  13. 

Box  14. 

Argentine  Confederation 
Bavaria 

1877 
1878 
1877 
1877 
1877 
1877 
1877 
1877 

1882 
1879 
1877 
1879 
1877 
1877 
1877 
1877 
18-2 
1882 
1881 
1877 
1877 
1877 
1877 
1877 
1877 
4877 
1877 
1877 
1881 
1877 
1877 
1877 
1877 
1877 
1877 
1877 

isn 

1877 
1877 
1879 

1877 
1878 
1877 
1877 
1877 
1877 
1877 
1877 

1882 
1879 
1877 
1879 
1877 
1877 
1877 
1877 
1882 
1882 
1881 
1877 
1877 
1877 
!   1877 
1877 
1R77 
1877 
1877 
1877 
1881 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1879 

1878' 
1878 
1878 
1878 
1878 
1878 
1878 
1878 

1882 
1879 

1878 
1879 
UJ78 
1878 
1878 
1878 
1882 
1882 
1881 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1881 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1879 

1878 
1878 
18t8 
1878 
1878 
1878 
1878 
1878 

1882 
1879 

1878 
1879 
1878 
1878 
1878 
1878 
1682 
1882 
1881 
1878 
1878 
*  1878 
1878 
1878 
1878 
1878 
1878 
1878 
1881 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
187H 
1879 

1^79 
1879 
1879 
1879 
1879 
1879 
1879 
1879 

1882 
1879 
1879 
1879 
1879 
1880 
1879 
1879 
1882 
1882 
1881 
1879 
1879 
1879 
1879 
1879 
1879 
1879 
1879 
1879 
1881 
1879 
1879 
1879 
1879 
1879 
1879 
1879 
1879 
1879 
1879 
1879 

1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 

1882 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1882 
1882 
1881 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1881 
1880 

1881 
1881 

Belgium 

Brazil 

Buenos  Avres 

1881 
1881 
1881 

Canada  (Ottawa) 

Canada  (Ontario) 

ChUi  .. 

Colombia,  United  States 
of 

1881 
1881 
1881 

1882 

Denmark 

1881 

France  

1881 

France  (second  set) 

Germany  (Empire) 

Great  Britain 

1881 
1881 
1881 

Greece 

1881 

Hayti 

1881 

Hnnirary 

1882 

India •... 

1882 

Italy 

1881 

Japan  

1881 

Mexico 

1881 

Netherlands .-.. 

1881 

New  South  Wales 

New  Zealand 

1881 
1881 

Norway 

1881 

Portugal 

1881 

Prussia 

Queensland 

Russia 

1881 
1881 
1881 

Saxony  

1881 

Scotland 

South  Australia 

Spain 

18«0 
1880 
1880 
1880 
1880 
1880 
1880 
1880 
1880 

1881 
1861 

Sweden 

1881 

Switzerland 

1881 

Tasmania 

1881. 

Turkey 

Venezuela 

1881 
1881 

Victoria  

1881 

Wtlrtemberg 

1881 

40 

40 

40 

40 

40 

39 

39 

Governments. 


Argentine  Confederation.. 

Bavaria 

Belgium 

Brazil 

Buenos  Ayres 

Canada  (Ottawa) 

Canada  (Ontario) 

Chili 

Colombia,  United  States  of 

Denmark 

France 

France  (second  set) — 

Germany  (Empire) 

Great  Britain , 

Greece 


Box  15. 

Box  16. 

Box  17. 

Box  18. 

Box  19. 

1881 

1882 

1862 

1883 

1883 

1881 

18^ 

1882 

1883 

1883 

1881 

1882 

1882 

1883 

1883 

1881 

1882 

1882 

188:^ 

1883 

1881 

1882 

1882 

1883 

1883 

1881 

1882 

IS-^i 

1883 

1883 

1881 

1882 

1882 

1883 

1883 

1881 

1882 

1882 

1883 

1883 

1882 

1882 

1882 

18a3 

1883 

1881 

1882 

1882 

1883 

1883 

188L 

1882 

1882 

1883 

1883 

1881 

1881 

1882 
1682 

1682 

"1883" 

1883 

1881 

1882 

1882 

1883 

1883 

^881 

188^ 

1882 

1883 

1833 

Total  of 
boxes. 


19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
16 
19 
19 
19 
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(a)  vunuxBunoix  of  sxchanoxs— eontinned. 


GtoTeninients. 

Box  15. 

Box  16. 

Box  17. 

Box  18. 

Box  19. 

Total  of 
hoxes. 

Hayti 

1881 
1882 
1882 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 

1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 

1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 

1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 

1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 

I88:i 

1883 
1883 
1883 

1883 
1883 

19 

¥Tiiiiinkry .........x,,,.,. 

19 

IndiS... 

19 

Italy 

19 

JapaQ 

19 

Mexico.... ....... .............. 

19 

Netherlands 

19 

New  Sooth  Wales 

19 

New  Zealand 

19 

Norway 

19 

Pbrtoffal 

19 

m   WB  VWM""'  «.••  •....•  -....••  «....• 

Prnssia 

19 

Qneensland  ......  ...--.. 

19 

Rmisla 

19 

Saxony •.... 

19 

Scotland 

12 

Sonth  Aostralia  ................ 

1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 

1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 

1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 
1882 

1863 

1883 
1863 
1883 
1883 
1883 
1883 
1883 
1883 

1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 

19 

Snain 

19 

«J|f^BU   ....  -•  .•  ••  ••  ••  ••  ■•  ■•*.  .... 

Sweden 

19 

Switzerland  ............  t t-t- 

19 

Tasmania 

19 

Tnrkey - 

19 

Yeneenela  ...................... 

19 

Yietoria 

19 

WftrtemheTg 

19 

39 

39 

38 

38 

38 

750 

(h)  OOYXRNMBNT8  IN  BXCHAMOE  WITH  THE  UNITED  STATES. 


Goyemments. 


Argentine  Confederation.. 

Bayaria «... 

Belgiom  

Brawl 

Boenos  Ayres 

Canada 

Do 

Chili 

Colombia,  United  States  of 

Denmark 

Fnuce 

Germaoy 

Great  Britain 

Greece 

Haj^i 

Hnngary  

lodU 

lUJy 

Japan 

Mexico • 

Ketherlandii 

X«w  Sooth  Wales 

Kew  Zealand   

Norway 

Portugal 

^w& 


Establishments  designated  for  the  reception  of  €k>yem- 

ment  exchanges. 


Minister  of  Foreign  Affairs,  Baenos  Ayres. 

Konigliche  Bibliothek,  Munich. 

Bibliotb^ne  Royal,  Brussels. 

Commission  of  International  Exchanges,  Rio  Janeiro. 

€K>yemment,  Buenos  Ayres. 

Parliamentary  Library,  Ottawa. 

Legislatiye  Library,  Toronto. 

Bibliotheca  Nacional,  Santiago. 

National  Library,  Bogota. 

Kongelige  Bibliotheket,  Copenhagen. 

Commission  des  ^changes  iDtemationaux,  Paris. 

Bibliothek  des  Deutschcn  Reichstags,  Berlin. 

British  Museum,  London. 

Biblioth^ne  Nationale,  Athens. 

S^r^taire  d'£tat  des  Relations  Ext^rieures,  Port-au- 
Prince. 

Presidium  des  Koniglich  Ungarischen  Ministeriums, 
Budapest. 

Secretary  to  Government  of  India,  Calcutta. 

Biblioteca  Nazionale  Vittorio  Emanuele,  Rome. 

Minister  of  Foreign  Affairs,  Tokio. 

National  Library,  Mexico. 

Library  of  the  States  (General,  The  Hague. 

Parliamentary  Library,  Sydney. 

Parliamentary  Library,  Wellington. 

Foreign  Office,  Christiania. 

Qovemment,  Lisbon. 

KonigUohe  Bibliothek,  Berlin. 


no 
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(b)  OOVKRNMBNTS  IN  EXCHANGE  WITH  THE  UNITED  STATED— OOntinaed. 


GoYemments. 

Establishments  desii^ated  for  the  reception  of  Govern- 
ment exchanges. 

Oneenslftnd  .. ...... ...... 

€k>Yernment.  Brisbane. 

Kiissia 

Commission  Busst^  des  ^changes  Intemationaox  (Biblio- 

th^ue  Imp^riale  Publique),  St.  Petersburg. 
K5nigliche  Bibliothek,  Dresden. 
Gk)vemment.  Adelaide. 

Saxonv 

South  Australia 

Spain 

Government.  Madrid. 

Sweden 

Government.  Stockholm. 

Switzerland 

Eidffenossensche  Bundes  Kanzlei,  Berne. 
Parliamentary  Library,  Hobarton. 
Government,  Constantinople. 
Universitv  Library,  Caracas. 
Public  Libraiy,  Melbourne. 
Konigliohe  Bibliothek,  Stuttgart. 

'i'asniania  . 

Turkey 

Venezuela 

Victoria 

WUrtembenr 

(O)  SHIPPINO  AGENTS  OF  GOVIERNMBNT  BXCHANOE8. 


Country. 


'  Argentine  Confederation . 

Bavaria 

Belgium 

Brazil 

Buenos  Ayres 

Canada 

Chill 

Colombia,  United  States  of 

•  Denmark 

France 

Germany 

Great  Britain 

Greece 

Hayti 

Hungary 

India 


Italy 

Japan 

Mexico 

Netherlands 

New  South  Wales. 

New  Zealand 

Norway 

Portugal 

Prussia 

Queensland 


Russia 


Saxony 

Sou th  Australia , 

Spain 

Sweden 

Switzerland 


Tasmania 


Agent. 


Turkey 

Vj^nezucla . . . 

Victoria 

Wilrtenib«Tg , 


Carlos  Carranza,  consul-general.  New  York. 

North  German  Lloyd  (Schumacher  &>  Co.)^  Baltimore. 

Red  Star  Line,  New  York,  White  Cross  Line,  New  York. 

Charles  Mackall,  vice-consul,  Baltimore. 

Carlos  Carranza,  consul-general,  New  York. 

Baltimore  and  Ohio  Express  Company. 

D.  de  Castro,  consul-general,  New  York. 

Lino  de  Pombo,  consul-general,  New  York. 

Henrik  Braem,  consul-general.  New  York. 

Comnagnie  G^n^rale  Transatlantique,  New  York. 

North  German  Lloyd,  Baltimore. 

Monarch  Line,  New  York. 

D.  W.  Botassi,  consul-general.  New  York. 

Atlas  Steamship  Company,  New,  York. 

Hensel,  Bruckmaun  &,  Lorbacher,  New  York. 

Monarch  Line,  New  York ;  transfer  made  by  Secretary  of 
State  to  India,  London,  England. 

M.  Kaffo,  consul-general.  New  Yor|^. 

Samro  Takaki,  consul-general.  New  York. 

Juan  N.Navarro,  consul-general,  New  York. 

R.  C.  Burlage,  consul-general.  Now  York. 

R.  W.  Cameron  &>  Co.,  Now  York. 
Do. 

Christian  Bors,  consul-general.  New  York. 

Gustav  Amsink,  consul-general,  New  York. 

North  German  Lloyd,  Baltimore. 

Monarch  Line,  New  York.    Transfer  made  by  Queensland 
department,  London,  England. 

Hamburg-American  Packet  Company,  New  York.    Trans- 
fer made  by  Russian  consul-geuoral,  Hamburg. 

North  German  Lloyd,  Baltimore. 

R.  W.  Cameron  &  Co.,  New  York. 

Hipolito  de  Uriarte,  c^msul-general,  New  York. 

Christian  B6rs,  consul-general.  New  York. 

North  German  Lloyd,  Baltimore.   Transfer  made  by  Con- 
sul von  Hey  man,  Bremen,  Germany. 

Monarch  Line,  Now  York.    Transfer  made  by  Crown  agent 
for  the  Colonies,  London,  England. 

Turkinh  legation,  Washington,  D.  C. 

Dal  let,  Boulton  dc  Bliss,  New  York. 

R.  W.Cameron  &  Co., New  York. 

North  German  Lloyd,  Baltimore. 


ftEt'OEt   ON   £lCHAKG£S.  Ill 

OOBSESPONDENOE  BELATING  TO  GOVEBNMEKT  EXCHANGE. 

Letter  from  the  Department  of  State^  April  16, 1883,  to  tlie  Secretary  of 

the  Smithsonian  Institution. 

Sib  :  I  inclose  herewith  for  your  inforxDation  and  consideration  a  copy 
of  i\  dispatch  from  Mr.  Lowell,  the  American  minister  at  London,  in  re- 
lation to  certain  publications  which  he  received  from  the  British  Gov- 
ernment to  be  forwarded  to  the  Smithsonian  Institution  in  exchange 
for  the  similar  publications  of  this  Government,  adding  that  it  will  af- 
ford me  pleasure  to  instruct  the  legation  at  Loudon  to  take  any  further 
action  in  reference  to  the  matter  which  may  be  necessary  to  place  the 
exchanges  of  documents  between  the  two  Governments  upon  a  proper 
footing. 

I  am,  sir,  your  obedient  servant, 
Fbed'k  T.  Fbelinghuysen. 

(Inclosure»)—From  Mr.  Lowell^  London^  March  21,  1883,  to  Mr,  Freling- 

huysen. 

Sib  :  I  have  the  honor  to  inclose  herewith  the  copy  of  a  note  which  I 
have  just  received  from  Lord  Granville,  informing  me  that  the  lords  of 
the  treasury  have  given  directions  to  forward  certain  books  to  the  sec- 
retary of  the  Smithsonian  Institution  in  pursuance  of  a  proposition  which 
his  lordship  states  had  been  made  by  that  association  for  the  interchange 
of  the  official  publications  of  the  two  nations. 

In  my  reply  I  have  expressed  the  thanks  of  my  Government  for  this 
gift,  and  requested  that  the  volumes  should  be  sent  to  the  agent  of  the 
Institution  here  for  transmission  to  Washington. 

There  seems  to  be  some  confusion  in  respect  to  this  matter  which  per- 
haps can  be  more  conveniently  explained  at  Washington  than  here. 

In  my  note  of  the  8th  of  October,  1880,  to  which  Lord  Granville  refers, 
I  asked  a  gift  of  the  record  publications  on  behalf  of  the  library  of  the 
Department  of  State.  These  were  given  to  us  and  have  already  been 
forwarded.  I  hs^ve  since,  at  the  instance  of  the  Secretary  of  War,  which 
was  communicated  to  me  through  the  Department  of  State,  asked  for 
certain  publications  of  the  Dritish  ordnance  survey  and  the  India  Office 
in  exchange  for  those  of  our  War  Department.  I  do  not  find  that  I 
have  ever  formally  proposed  on  the  part  of  the  Smithsonian  Institution 
that  there  should  be  a  general  interchange  of  public  documents.  Per- 
haps this  has  been  done  through  the  British  legation  at  Washington. 

I  venture  to  suggest  as  to  the  record  publications,  if  the  Smithsonian 
'  Institution  do  not  possess  the  previous  volumes^  it  would  seem  proper 
that  those  now  to  be  sent  should  be  given  to  the  library  of  the  Depart- 
ment of  State  in  continuation  of  the  series  it  has  already  received. 

I  have  the  honor  to  be,  with  great  respect,  your  obedient  servant, 

J.  R.  Lowell. 
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{Inclosure.) — From  Lord  OranvUley  March  20, 1883,  to  Mr.  LowelL 

Sib  :  With  reference  to  yoor  letter  of  the  8th  October,  1880,  aud 
snbseqaent  correspondence  relating  to  the  interchange  of  official  pub- 
lications proposed  by  the  Smithsonian  Institnlion  at  Washington,  I 
have  now  the  pleasure  to  inform  yon  that  the  lords  of  Her  Majesty's 
treasury  have  given  directions  to  forward  to  the  Secretary  of  that  insti- 
tution a  complete  set  of  English  publications  for  the  year  1882,  viz : 

1.  Papers  of  all  kinds  printed  for  or  presented  to  either  house  of  Par- 
liament. 

2.  Historical,  scientific,  or  antiquarian  works  published  by  the  Gov- 
ernment, such  as  record  publications. 

3.  Maps  or  charts  published  by  Government. 

4.  Departmental  publications  which  are  placed  on  sale ;  and  to  con- 
tinue to  forward  to  the  same  address  complete  setj  of  English  official 
publications  for  1883  and  subsequent  years,  and  I  have  the  honor  to 
request  that  you  will  inform  me  as  to  the  manner  you  would  wish  these 
publications  to  be  forwarded.  With  respect  to  these  publications  which 
are  proposed  to  be  sent  to  Her  Majesty's  Government  by  the  Smithso- 
nian Institution  in  return,  directions  have  been  given  to  Mr.  West,  Her 
Majesty's  minister  at  Washington,  to  make  the  necessary  arrangements 
for  their  transmission  direct  to  the  British  Museum. 

I  have,  &c., 

Gbanville.      , 

Prom  the  Smithsonian  Institutionj  April  19,  1883,  to  the  Hon,  F.  T.  Fre- 

linghuysenj  Secretary  of  State. 

Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  the  ' 
16th  April,  with  one  from  Minister  Lowell,  in  reference  to  the  exchange 
of  publications  through  the  Smithsonian  Institution  between  the  Brit- 
ish Government  and  that  of  the  United  States,  and  suggesting  that  in 
the  absence  of  any  such  negotiation  through  him  that  possibly  the 
proposition  may  refer  to  proposals  made  by  him  in  behalf  of  the  Depart- 
ment of  State. 

In  reply  I  beg  to  say  that  this  question  of  a  full  and 'exhaustive  ex- 
change of  the  official  publications  of  the  two  Governments  has  been 
proposed  for  many  years  by  the  Smithsonian  Institution,  sometimes 
through  the  Department  of  State  to  the  American  minister  in  England, 
sometimes  through  the  British  minister  in  this  country,  and  sometimes 
by  direct  correspondence  of  the  Smithsonian  Institution  with  the  foreign 
office  in  London.  It  has  also  formed  the  subject  of  special  conference 
between  the  officers  of  the  Smithsonian  Institution  and  the  British  min- 
isters here,  all  of  whom  seemed  to  be  surprised  at  the  want  of  action  on 
the  part  of  their  Government.  There  will,  I  presume,  be  no  difficulty  in 
obtaining  special  works  for  the  Department  of  State.  The  exchange 
now  proposed  by  Lord  Granville,  and  respecting  which  I  have  direct 
word  from  the  foreign  office,  is  intended  specially  for  the  benefit  of  the 
Library  of  Oongress. 
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In  further  reference  to  this  interchange,  it  has  been  arranged  that 
Mr.  William  Wesley,  agent  of  the  Smithsonian  Institution  in  Loudon, 
is  to  apply,  at  stated  intervals,  for  the  publications  of  the  British  Gov- 
ernment, and  to  forward  them  in  cases,  which  he  sends  semi  monthly  or 
inorv  frequently  to  Washington. 

Very  respectfully,  your  obe<lient  servant, 

Spencer  F.  Baird. 

From  the  Department  of  State^  April  23,  1883,  to  the  Secretary  of  the 

Smithsonian  Institution. 

Sir:  Acknowledging  the  receipt  of  your  letter  of  the  19th  instant, 
I  have  to  inform  you  in  reply  that  I  have  communicated  a  copy  of  it  to 
Mr.  Lowell,  our  minister  at  London,  with  instructions  to  inform  the 
foreign  office  of  the  desire  of  the  Government  to  have  the  Smithsonian 
Institution  officially  recognized  as  the  channel  through  which  exchanges 
of  documents  between  the  two  countries  are  in  future  to  be  effected. 

I  am,  sir,  your  obedient  servant, 
Fred'k.  T.  Frelinqhuysen. 

jFVojh  the  Department  of  State,  May  9, 1883,  to  the  Secretary  of  the  Smith- 
sonian Institution. 

Sir:  I  have  the  honor  to  inclose  herewith,  for  your  information  ftnd 
consideration,  a  copy  of  a  note  to  this  Department  from  the  British 
minister  at  this  capital,  communicating  to  this  Government  a  co])y  of 
the  rules  which  the  lords  of  Her  Majesty's  treasury  have  adopted  for 
regulating  the  interchange  with  foreign  countries  of  Parliamentary 
pa|>ers  and  other  official  documents  published  by  the  British  Govern* 
meut. 

It  is  8np()osed  by  this  Department  that  we  have  already  presented  to 
Great  Britain  most  of  the  official  publications  of  our  Government,  and 
received,  in  return,  nearly  all  those  scheduled  in  the  rules  of  the  lords 
of  the  treasury,  for  the  Library  of  Congress.  If  it  shall  appear,  how* 
ever,  that  there  are  any  British  publications  which  are  needed  to  com- 
plete the  collection  of  those  documents  possessed  by  that  Library,  it 
will  afford  this  Department  pleasure  to  make  application  for  the  same 
through  the  British  legation  in  replying  to  the  above-mentioned  note. 

Requesting  that  lists  of  any  British  publiq^tions  desired  by  the  Libra- 
rian of  Ck)ngress  to  complete  his  collection  be  furnished  as  soon  as 

pmctieable, 

I  am,  sir,  your  obedient  servant, 

John  Davis, 

Acting  Secretary. 

{Inclosure.) — From  the  British  Minister,  Mr.  West,  Washington^  April  29, 

1883,  to  Mr.  Frelinghuysen. 
Hon.  Frederick  T.  Frelinghuysen  : 

Sir:  In  the  not-e  which  Sir  Edward  Thornton  addressed  to  your  pred- 
ecessor finder  dare  of  tiie  I4th  of  April,  1881,  he  acquainted  the  Depart- 
H.  Mis.  69 8 
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ment  of  State  that  a  committee  bad  been  appointed  by  Her  Majesty^s 
treasury  to  inquire  into  and  report  upon  the  question  of  the  interchange 
with  foreign  Governments  of  Parliamentary  papers  and  other  official 
documents,  and  I  have  now  the  honor  to  inform  you  that  the  committee 
therein  alluded  to  has  now  made  its  report,  and  that  the  lords  of  Her 
Majesty's  treasury  have  been  pleased  to  lay  down  the  following  rules 
upon  the  subject,  which  will  be  found  in  the  accompanying  paper,  and 
which  Earl  Granville  has  instructed  me  to  make  known  to  the  Govern- 
ment of  the  United  States.  I  am  at  the  same  time  requested  to  state 
that  in  all  cases  in  which  an  exchange  may  be  agreed  upon,  and  in 
which  presentations  may  be  made,  the  books  and  papers  will  be  packed 
at  the  stationery  office,'  and  forwarded  to  such  address  as  may  be  given 
by  the  foreign  minister  in  London  of  the  Government  making  the  ap- 
plication, the  cost  of  transmission  in  each  case  being  defrayed  by  the 
Government  to  whom  the  books  are  presented. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

L.  S.  Sackvtlle  West. 

(lNCLOSURK.)--RULK8  FOR  THB  INTERCHANGK  WITH  FOREIGN  GOVERNMENTS  OF  PAR- 
LIAMENTARY PAPERS  AND  OTHER  OFFICIAL  DOCUMENTS. 

Whenever  any  api>lication  is  made  by  the  Government  of  an  inde- 
pendent state  for  a  ''  complete  "  exchange  of  its  public  documents  with 
Great  Britain,  the  lords  of  the  treasury  will  be  prepared  to  entertain 
such  a  proposal  on  the  following  understanding : 

1.  That  a  complete  set  of  the  English  publications  to  be  exchanged 
would  be  understood  to  consist  of  the  following  documents  : 

(a.)  Papers  of  all  kinds  printed  or  i)resJnted  to  either  House  of  Parlia- 
ment ; 

(b.)  Historiciil,  scientific,  or  antiquarian  works  published  by  the  Gov- 
ernment, such  as  the  Record  publications ;  with  liberty,  however,  of 
reserving  very  costly  works,  of  which  only  a  small  number  of  copies 
may  be  X)rinted,  as  subjects  of  sepcarate  negotiation ; 

(c.)  Maps  and  charts  published  by  the  Government;  and, 

(d.)  Departmental  publications  which  are  ]>laeed  on  sale,  but  not  to 
include  works  publisheil  by  lK>oksellers  with  the  aid  of  grants  or  sub- 
scriptions from  Government. 

2.  That  the  Government  making  the  application  would  in  return  under- 
take to  send  a  "  complete"  set  of  its  own  publications  for  the  Library 
of  the  British  Museum,  the  "completeness"  being  of  course  left  to  the 
good  faith  of  that  Governminit. 

But  l)e^ides  this  general  or  what  may  be  termed  a  national  exchange, 
the  lonls  of  the  treasury  will  be  prepared  to  entertain  within  re.asonable 
limits  applications  which  may  be  made  to  it  through  the  foreign  office 
for  gifts  of  special  classes  of  Jkitish  Official  publications,  such  as  mili- 
tary, Parliamentary,  and  statistical  works,  for  the  use  of  national  or 
parliamentary  libraries,  or  of  state  supported  institutions,  or  of  other 
libraries  of  historic  interest,  provided  the  Government  making  the  ap- 
plication l)e  n*ady  to  give  its  own  works  of  the  sa  ne  class ;  but  such  a[>- 
plications  will,  as  heretofore,  be  considered  on  their  own  merits.  Appli- 
cations for  the  pi^sentation  of  official  publications  to  libraries  of  muni- 
ci|Kil  authorities  or  voluntary  iissociations  of  individuals,  such  as  scien- 
tific societies  or  others  connected  with  the  state,  cannot  Ik*  entertnioed. 
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From  the  Smithsonian  Institution^  May  14,  1883,  to  the  Hon.  John  DaviSj 

Acting  Secretary  of  State. 

Sir  :  I  beg  to  thank  you  for  a  copy  of  the  note  of  the  minister  resi- 
dent of  Great  Britain  communicating  the  rales  adopted  by  the  lords  of 
Her  Majesty's  treasury  for  the  regulation  of  the  interchange  with  for- 
eign countries  of  Parliamentary  papers  and  other  official  docu  ments  pub- 
lished by  the  British  Government. 

I  will  hereafter  acquaint  you  with  the  titles  of  the  publications  of  the 
United  States  Government  presented  to  Great  Britain.  Meanwhile  I 
shall  endeavor  to  secure  from  the  Librarian  of  Congress  his  desiderata 
of  British  publications,  to  enable  him  to  complete  the  series  in  his 
charge  so  far  as  the  rules  of  the  lords  of  Her  Majesty  will  permit. 

Thanking  you  for  your  kind  offer  to  make  application  for  any  publica- 
tions still  desired  to  complete  the  series  presented  to  the  United  States 
by  Great  Britain  through  this  Institution, 

I  have  the  honor  to  be,  very  truly,  yours, 

Spencer  F.  Baird. 

From  the  Smithsonian  Institution,  May  25,  1883,  to  the  Hon.  F.  T.  Fre- 

linghuyseny  Secretary  of  State. 

Sir  :  Keferring  to  your  letter  of  the  9th  instant,  to  which  I  replie<l 
und  r  date  of  the  14th,  I  beg  to  state  that  the  library  of  the  British 
Museum  is  now  supplied  with  the  official  documents  of  the  United  States 
mentioned  in  the  three  small  pamphlets  herewith,  and  a  complete  set  of 
those  previously  published  sincel868as  far  as  the  same  can  be  furnished. 
We  should,  of  course,  be  only  too  happy  to  supply  any  deficiencies  if 
in  our  power. 

The  documents  supplied  prior  to  those  mentioned  in  box  15  are  given 
in  the  appendix  to  the  History  of  the  Exchanges,  herewith,  and  to 
which  your  attention  is  invited. 

I  also  have  the  pleasure  of  i)resenting  herewith  a  liist  of  the  publica- 
tions of  Her  Majesty's  Government  desired  by  the  Congressional  Library, 
and  which  you  were  kind  enough  to  inform  us  you  would  make  an  effort 
to  secure. 

I  have  the  honor  to  be,  very  respectfiyiy,  your  obedient  servant, 

Spencer  F.  Baird. 

From  the  Legation  of  the  United  States,  Brussels,  June  21, 1883,  to  the 

Department  of  State. 

Sir:  Beferring  to  my  Nos.  114  and  126,  1  have  now  the  honor  to  in- 
close herewith  six  copies  of  a  note  from  the  British  envoy  to  the  Bel- 
gian minister  for  foreign  affairs  of  April  15  {sic)  last,  which  was  read 
at  the  session  of  the  conference  of  13th  April  last. 

There  is  evidently  a  mistake  as  to  the  date  of  the  note  from  the  Brit- 
ish legation. 
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I  al8o  send  j'ou  IJ  copies  of  the  report  of  the  Proceediugs  of  the  Con- 
iereuce,  with  the  British  legation's  note* 

I  strongly-  recommend  to  your  notice  the  position  of  the  British  Govern- 
Inent  concerning  exchanges  of  publications.  By  defining  clearly  and  con- 
cisely what  publications  she  is  willing  to  exchange  and  by  confining  the 
offer  to  certuin  Governments,  she  assumes  no  great  burden  without 
being  sure  of  an  equivalent  return.  It  is  a  iK>8ition  which  appears  to 
me  to  recommend  itself  to  the  large  and  powerful  countries,  and  to  pro- 
tect them  from  the  inequal  exchanges  involved  by  a  convention  with 
the  smaller  and  less  literate  countries. 

In  the  proof  copy  of  the  proceedings  (inclosure  5  to  my  No.  114)  no 
mention  of  the  British  note  was  made,  and  it  is  consequently  not  men- 
tioned in  the  translation  thereof  (inclosure  6  to  No.  114).  Should  the  lat- 
ter be  published,  I  respectfully  suggest  that  it  be  revised  so  as  to  make 
it  a  translation  of  the  completed  edition  of  the  Proceedings  of  the  Con- 
i'erence,  herewith  transmitted. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

Nicholas  Fish. 

Letter  from  the  Departmetit  of  State,  October  15, 1883,  to  Prof.  Spencer  F. 

Baird. 

Sir  :  With  reference  to  previous  correspondence  in  regard  to  the  es- 
tablishment of  a  complete  exchange  of  public  documents  between  this 
country  and  Great  Britain,  I  have  the  honor  to  inclose  herewith  copies 
of  correspondence  between  this  Department  and  the  British  legation 
in  regard  to  certain  publications  which  Her  Britannic  Majesty's  Gt)v- 
ernment  has  presented  io  the  National  Library  of  the  United  States  in 
resi>onse  to  the  request  made  through  this  Department  for  certain  works 
needed  to  complete  to  the  present  date  the  collection  of  British  docu- 
ments in  that  library. 

I  am,  sir,  your  obedient  servant, 
Fbed'k  T.  Fbelingiiuysen. 

(Inclosure.) — From  the  British  Minister,  Washingtonj  October  8, 1883,  to 

the  Department  of  State. 

Sm :  Keferring  to  your  note  of  1st  June  last  respecting  the  inter- 
change of  Parliamentary  papers,  I  have  the  honor  to  inform  you  for 
the  information  of  Professor  Baird  of  the  Smithsonian  Institute,  through 
whose  agency  the  exchange  of  the  future  publications  of  the  two  Gov- 
ernments  is  to  be  regulated,  that  the  controller  of  Her  Majesty's  sta- 
tionery oflice  has  been  authorized  to  supply  the  agent  of  the  Smith- 
sonian Institution  in  London  with  the  works  which  are  mentioned  in 
the  inclosed  list  for  the  National  Library  of  the  United  States. 

The  trustees  of  the  British  Museum,  expressing  their  thanks  to  the 
United  States  Government  for  the  offer  to  supply  that  fnstitution  with 
any  Government  publications  that  might  l>e  wanting,  have  stated  that 
they  ai'e  not  aware  of  any  deficiencies  which  need  to  be  supplied,  but 


REPORT   ON  EXCHANGES.  117 

have  expressed  their  wish  to  be  supplied  with  all  the  United  States 
€k>vemment  publications  commencing  with  the  year  1883. 

I  have  the  honor  to  be,  with  the  highest  consideration,  sir,  your  obe- 
dient servant, 

L.  S.  Saokville  West. 


From  the  Department  of  State^  July  9, 1883,  to  the  Smithsonian  Institution, 

Sib  :  I  inclose  a  copy  of  a  dispatch  from  our  minister  at  Brussels,  and 
Si  copy  of  the  completed  edition  of  the  Proceedings  of  the  Brussels  Con- 
ference on  International  Exchanges,  to  which  it  refers ;  also  a  copy  of 
the  ^^Notefrom  the  British  Envoy  ^^  therein  mentioned. 

I  am,  sir,  your  obedient  servant, 

John  Davis, 
Acting  Secretary, 

(Inclosure.)'^From  the  United  States  Legation  at  Brussels^  June  21, 1883, 

to  the  Secretary  of  State. 

SiB:  Beferring  to  my  l^os.  114  and  126, 1  have  now  the  honor  to  in- 
close herewith  six  copies  of  a  note  from  the  British  envoy  to  the  Belgian 
minister  for  foreign  affairs  of  April  15  {sic)  last,  which  was  read  at 
the  session  of  the  conference  of  13th  April  last. 

There  is  evidently  a  mistake  as  to  the  date  of  the  note  from  the 
British  legation. 

I  also  send  you  twelve  copies  of  the  Report  of  the  Proceedings  of  the 
Ck>Qference  with  the  British  legation  note. 

I  strongly  recommend  to  your  notice  the  position  of  the  British 
Government  concerning  exchanges  of  publications.  By  defining  clearly 
and  concisely  what  publications  she  is  willing  to  exchange,  and  by  con- 
iiuing  the  offer  to  certain  Governments,  she  assumes  no  great  burden 
without  being  sure  of  an  equivalent  return.  It  is  a  position  which  ap- 
pears to  me  to  recommend  itself  to  the  large  and  powerful  countries, 
and  to  protect  them  from  the  inequal  exchanges  involved  by  a  conven- 
tion with  the  smaller  and  less  literate  countries. 

In  the  pi  oof  copy  of  the  proceedings  (inclosure  5  to  my  No.  114)  no 
mention  of  the  British  note  was  made  and  it  is  consequently  not  men- 
tioned in  the  translation  thereof  (inclosure  6  to  No.  114).  Should  the 
latter  be  published  I  respectfully  suggest  that  it  be  revised  so  as  to 
make  it  a  translation  of  the  completed  edition  of  the  Proceedings  of  the 
Conference,  herewith  transmitted. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

Nicholas  Fish. 

From  the  Department  of  Staie^  September  11, 1883,  to  the  Secretary  of  the 
^  Smithsonian  Institution. 

Sib  :  I  have  the  honor  to  inclose  herewith  for  your  information  and 
ooD8i4eration  a  copy  of  a  dispatch  from  Mr.  Lowell,  the  American  min- 
ister at  London,  inclosing  a  copy  of  a  communication  from  the  colonial 
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secretary  of  Gape  ColoDy  asking  that  steps  may  be  taken  to  establish 
an  exchange  of  publications  between  this  Government  and  that  colony. 
In  this  connection  I  would  suggest  that  it  might  be  well  to  take  into 
consideration  the  practicability  of  extending  the  Smithsonian  system 
to  all  the  British  colonies,  particularly  those  in  Australia,  some  of  which 
have  manifested  a  desire  to  establish  exchanges  by  sending  their  pub- 
lications to  our  Government  through  this  Department. 

Adding  that  the  publications  referred  to  in  Mr.  Lowell's  dispatch  have 
been  forwarded  to  the  Library  of  Congress, 

I  am,  sir,  your  obedient  servant, 

John  Davis, 
Acting  Secrei4iry, 

(Inclosure.) — From  the  Legation  of  the  United  States^  London,  August  22, 

1883,  to  the  Secretary  of  State. 

Sib  :  I  have  the  honor  to  inform  you  that  the  agent  general  of  the 
Cai)e  Colony,  Africa,  c<alled  at  this  legation  yesterday,  bringing  with 
him  three  large  packages  of  public  documents,  which  the  authorities  of 
that  colony  desire  to  present  to  our  Government,  and  which  I  shall  re- 
quest the  dispatch  agent  here  to  transmit  without  delay  to  the  Depart- 
ment of  State. 

The  agent  general  at  the  same  time  placed  in  the  hands  of  the  lega- 
tion a  letter  to  him  from  the  under  colonial  secretary  at  Cape  Town, 
a  copy  of  which  I  inclose  herewith.  This  letter  expresses  the  desire  of 
the  authorities  of  Cape  Colony  to  establish  with  our  Government  a  reg- 
ular and  mutual  system  of  interchange  of  statistical  and  other  publica- 
tions emanating  from  or  circulating  under  authority  of  Government  De- 
partments. It  mentions  that  copies  of  the  results  of  the  census  of  1880 
and  of  the  forms,  books,  and  instructions  made  use  of  in  that  under- 
taking, would  be  particularly  interesting. 

It  sems  to  me  eminently  desirable  that  the  wishes  of  the  authorities 
of  Cape  Colony  in  this  matter  should  be  complied  with. 

I  have  the  honor  to  be,  with  great  respect,  your  obedient  servant, 

J.  R.  Lowell. 

(Inclosure.) — From  the  Colonial  Secretary's  Office,  Gape  Town,  May  22, 
1883,  to  the  Agent- General  for  the  Gape  Golony,  London. 

SiB:  The  colonial  secretary  is  very  anxious  to  establish  with  the 
Government  of  the  United  States  of  America  a  regular  and  mutual 
system  of  interchange  of  statistical  and  other  publications  emanating 
from  or  circulating  under  authority  of  Government  Departments. 

2.  With  this  object  in  view  I  had  the  honor  last  year,  by  Mr.  Scanlan's 
direction,  to  forward  to  your  address  under  cover  of  letter  No.  220  of  the 
23d  September  last,  for  transmission  to  the  honorable  the  Secretary  of 
State,  Washington,  three  copies  of  the  Colonial  Blue  Book,  1881. 

3.  Up  to  the  present  date  the  colonial  secretary  has  not  bad  the  Bat< 
is£afCtiou  of  reoeiviug  any  reports  or  papers  in  retonii 
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4.  May  I  request  of  you  therefore  the  favor  of  your  good  oflBces  in 
endeavoring  to  so  arrange  matters  with  the  American  minister  at  the 
Coort  of  St.  James  that  the  desired  result  can  be  obtained. 

5.  Copies  of  the  results  of  the  1880  census  of  the  United  States,  and 
of  the  various  forms,  book  instructions,  &c.,  made  use  of  in  connection 
with  that  undertaking  would  be  particularly  interesting^  and  Mr.  Scan- 
lau  will  feel  obliged  if  you  will  procure  and  forward  all  such  reports. 

I  am,  sir,  yonr  obedient  servant, 
Hampden  Willis. 

JVom  the  Smithsonian  Institution^  September  15,  1883,  to  the  Hon,  John 

Davis,  Acting  Secretary  of  State. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
the  11th  September,  inclosing  a  copy  of  a  dispatch  from  the  American 
minister  in  Londou,  covering  a  communication  from  the  colonial  sec- 
retary of  Cape  Colony,  in  rererence  to  establishing  an  exchange  of  pub- 
lications between  the  United  States  and  that  colony. 

In  reply  I  beg  to  say  that  at  i)re8ent  there  is  no  arrangement  by 
which  such  small  colonies  of  Great  Britain  as  Cape  Colony  could  be 
placed  on  the  list  of  exchanges  for  general  publications ;  but  I  think 
there  will  be  no  difficulty  in  making  the  necessary  arrangements  with 
the  Joint  Library  Committee  of  Congress,  by  which  a  larger  edition  of 
the  more  important  publications  of  the  United  States  Government  can 
be  placed  at  the  command  of  the  Smithsonian  Institution. 

Bj'  a  reference  to  my  letter  of  a  few  weeks  past  you  will  notice  that  I 
alluded  to  the  committee  as  now  having  authority  to  increase  the  edition 
of  public  documents  for  foreign  exchanges.  Perhaps  50  more  sets  of  a 
portion  of  the  series  will  answer  every  purpose. 

I  shall  take  great  pleasure  in  conferring  with  the  Department  of 
State,  after  my  return  to  Washington,  in  regard  to  this  subject. 

In  reference  to  your  suggestion  of  extending  the  system  of  govern- 
ment exchanges,  I  may  remark  that  at  present  Canada,  New  South 
Wales,  New  Zealand,  Queensland,  South  Australia,  Tasmania,  and  Vic- 
toria, are  all  in  the  first  class  of  exchanges;  receiving  a  full  set  of 
everything  we  have  to  furnish,  and  supplying  a  corresponding  series  in 
return,  for  the  benefit  of  the  Library  of  Congress. 

Very  respectfully,  your  obedient  servant, 

Spencer  F.  Baibd, 

From  the  Public  Library,  etc.,  of  Victoria,  Melbourne,  November  10,  1882, 

to  the  Smithsonian  Institution. 

Sra :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
the  1st  July,  1882,  and  in  reply  to  inform  you  that  I  have  this  day  for- 
warded to  yon  through  our  London  agent,  the  agent-general  for  Victoria, 
a  copy  of  ^he  Victorian  Parliameiitary  Papers  for  the  sessions  1877, 1878^ 
1881, 
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These  papers  will,  Id  fatnre,  be  regularly  sent  yon  at  the  end  of 
each  8e>'sion  of  Parliameut. 

With  regard  to  yoar  desire  for  additional  copies  of  docaments  relat- 
ing to  the  civil  an<l  natural  history  of  the  colony,  I  have  to  state  that 
every  effort  ^ill  be  made  by  the  trustees  to  comply  with  your  rer|uest. 
At  present  a  scheme  for  placing  the  disposal  of  Government  publications 
iA  the  hands  of  the  trustees  is  under  the  consideration  of  the  Govern- 
ment, and  as  soon  as  the  subject  has  been  dealt  with  by  the  ministry  I 
shall  be  in  a  position  to  announce  to  you  more  definitely  the  intentions 
of  the  trustees. 

I  may  add  that  I  am  also  forwarding  copies  of  our  Parliamentary' 

Paper8,  (I)  to  the  Boston  Public  Library,  (2)  to  the  New  York  State 

Library,  (3)  to  the  Mercantile  Library  Association  San  Francisco,  and 

that  I  shall  be  glad  to  know  whether  it  is  your  wish  that  works  intended 

for  these  or  other  American  institutions glionld  be  forwarded  to  you  for 

registration,  or  whether  any  uotiUcation  of  their  presentation  should  be 

made  to  the  Smithsonian  Institution. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

T.  F.  Bride, 

Librarian. 

Report  on  the  Intei^national  Conference  on  Exchanges^  held  at  Brussels^  Bel- 

giumy  on  the  10th  of  April^  1883. 

During  the  months  of  August  and  September,  1875,  an  International 
Congress  of  Geographical  Science^  was  held  at  Paiis,  consisting  of  sev- 
eral hundred  delegates  from  all  parts  of  the  globe.  A  prominent  result 
of  this  conference  was  a  unanimous  resolution  to  enlist  the  co-operation  . 
of  the  respective  Governments  there  represented  in  securing  the  free 
interchange  of  official  and  other  publications,  in  accordance  with  a 
proposed  plan  for  the  international  exchange  of  scientific  publications 
to  be  submitted  to  the  conti*acting  powers. 

A  number  of  Governments  having  expressed  their  adherence  to  the 
project,  bureaus  were  establisheil  for  the  purpose  indicated. 

In  18f  7  and  again  in  August,  1880,  conferences  took  place  in  Brussels, 
and  after  an  experience  of  some  six  years  a  new  conference  was  invited 
to  assemble  in  Brussels  on  the  10th  of  April,  1883,  and  the  proceedings 
of  this  conference  and  the  correspondence  attending  it  are  here  pre- 
sented : 

From  the  Department  of  State^  January  10, 1883,  to  the  Smithsonian  In- 
stitution. 

Sir:  I  beg  to  inclose  to  you  herewith,  for  your  information  and  con- 
sideration, a  copy  of  a  note  received  from  Mr.  Bounder  de  Melsbroeck, 
the  Belgian  minister,  dated  the  14th  ultimo,  on  the  subject  of  interna- 
tional exchanges,  and  a  draft  of  a  convention  calculated  to  accomplish 

that  end. 

I  am,  sir,  your  obedient  servant, 

FRBP'jii:  T,  FRELiNOHyys^jf, 
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{Tnchsvre,) — From  the  Belgian  Minister^  Washington^  Decanber  14,  1882, 

to  tluf  Department  of  State. 

Mr.  Secretary  of  State  :  The  delogateH  of  various  European  states 
met  ut  Brussels  in  the  month  of  August,  1880,  for  the  purpose  of  (lis- 
cuDsiug  questions  relative  to  the  system  of  international  exchanges  of 
scientific  and  literary  documents  and  publications. 

Belgium,  Austria,  Denmark,  Spain,  France,  Italy,  Portugal,  Rn8>ia, 
ami  Sweden  were  represented  at  that  conference. 

The  provisional  arrangement  then  made  has  since  been  converted 
into  a  draft  of  a  convention,  one  of  the  articles  of  which  reserves  the 
privilege  of  adhesion  to  all  countries. 

Brazil,  Spain,  Italy,  and  Portugal  have  agreed  to  this  draft  of  a  con- 
vention.   France  has  proposed  some  amendments  to  it,  which  appear 
to  be  calculated  to  facilitate  its  adoption.     Austria-Hungary  has  ex 
pressed  no  opinion,  either  one  way  or  the  other. 

Belgium  intends  to  propose  the  addition  of  an  article,  to  which  refer- 
ence will  be  made  hereafter.  Under  these  circumstances,  ;iud  in  view 
of  the  small  number  of  adherents  to  the  draft  in  question,  my  Govern- 
ment thinks  it  desirable  to  submit  all  the  arralJgement^,  with  regard 
to  which  an  agreement  might  be  reached,  to  a  re-examination  in  com- 
mon. 

Other  countries,  perhaps,  are  unable  to  execute  the  clauses  drafted 
in  1880,  and  it  may  be  that  other  states  desire  the  adoption  of  modifi- 
cations which  are  essential  to^e  establishment  of  tluir  exchange 
service.  It  is,  consequently,  inclined  to  think  that,  without  radically 
changing  the  projected  arrangements,  it  might  be  well  to  seek  to  render 
it  more  easy  of  adoption  by  relaxing  certain  stipulations,  which  might 
be  thought  vigorous. 

It  is  not  probable  that  any  government  desirous  of  the  attainment  of 
a  beneficial  result  would  refuse  to  send  delegates  to  Brussels  to  take 
part  in  discussions  of  the  text  of  the  convention  to  b^definitively  con- 
cluded by  those  countries  which  feel  interested  in  the  establishment 
of  a  system  of  international  exchanges.  These  discussions  would  enable 
the  delegates  to  form  a  correct  idea  of  the  object  had  in  view  by  the 
contracting  states. 

They  wonld  call  forth  explanations  relative  to  the  arrangements  to 
be  made,  and  would  probably  pave  the  way  to  additional  accessions. 

Heix>rts  on  the  proceedings  of  these  delegates  would  be  submitted  by 
them  to  their  respective  Governments,  and  a  day  would  then  be  fixed 
for  the  meeting  of  the  conference  which  would  be  charged  with  the  con- 
clusion of  the  final  arrangement. 

My  Government  has,  therefore,  instructed  me  to  invite  the  Govern- 
ment of  the  United  States  of  America,  if  the  foregoing  considerations 
meet  its  approval,  to  take  part  in  another  conference  at  Brussels  of 
])ersons  who  are  familiar  with  questions  connected  with  international 
exchanges. 
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It  is  proposed  that  this  conference  shall  meet  on  the  10th  of  April, 
1883,  since  that  date  seems  best  to  snit  the  convenience  of  the  states 
interested. 

To  the  end  that  your  excellency  may  be  pleased  to  take  immediate 
cognizance  of  the  modifications,  and  t'O  give  beforehand  the  necessary 
instructions  to  the  delegates  whom  you  may  be  pleased  to  designate,  I 
have  the  honor  herewith  to  transmit  to  you  the  original  text  of  the 
draft  of  a  convention  (Inclosure  A),  the  same  draft  with  the  amendments 
proposed  by  France  (Inclosure  B),  and  finally  the  arrangements,  together 
with  the  one  whose  adoption  is  asked  for  by  Belgium  [article  10  of  the 
draft  marked  C|.    It  reads  as  follows: 

"The  Governments  concerned  agree,  moreover,  to  transmit  to  the 
legislative  chambers  of  each  contracting  state,  without  the  intervention 
of  the  exchange  bureaus,  one  copy  [two  copies]  of  their  official  newspaper 
and  of  their  annals  and  parliamentary  documents." 

The  Belgian  Government  does  not  anticipate  the  least  opposition  to 
this  proposal.  All  <;ountries  are  interested  in  the  prompt  transmission 
of  official  documents  and  the  repcJrts  of  parliamentary  debates. 

I  think  it  proper  for  me  to  add  that  my  Belgian  colleagues  at  Berlin, 
Berne,  Bucharest,  The  Hague,  Lisbon,  London,  Madrid,  Paris,  Rio  de 
Janeiro,  Rome,  St.  Petersburg,  Stockholm,  and  Vienna,  have  likewise 
received  instruction  to  address  invitations  to  the  conference  of  April 
10  to  the  Government  to  which  they  are  respectively  accredited. 

I  trust  that  your  excellency  will  favorably  receive  the  invitation 
which  I  hereby  have  the  honor  to  address  you,  and  I  will  thank  you  to 
favor  me  with  a  reply. 

I  gladly  avail  myself  of  this  occasion  to  renew  to  your  excellency  the 
assurances  of  my  highest  consideration. 

DE  Bounder  de  Melsbroegk. 

[Inclosure, — A.] 

His  Majesty  the  King  of  the  Belgians,  His  Majesty  the  Emperor  of 
Austria,  King  of  Bohemia  and  Apostolic  King  of  Hungary,  His  Maj- 
esty the  King  of  Denmark,  His  Majesty  the  King  of  Spain,  the  Presi- 
dent of  the  French  Republic,  His  Majesty  the  King  of  Italy,  His  Maj- 
esty the  King  of  Portugal  and  the  Algarves,  His  Majesty  the  Emperor 
of  all  the  Russias,  His  Majesty  the  King  of  Sweden  and  Norway,  desir* 
ing  to  establish  on  thebasis  adopted  by  the  Brussels  conference,  a  sys* 
ti^n  of  international  exchanges  for  the  official  documents,  and  for  the 
scientific  and  literary  publications  of  their  respective  states,  have  ap- 

iminted  as  the  plenipotentiaries,  to  wit : •  who,  having  exhibited 

to  each  other  their  full  powers,  which  were  found  to  be  in  good  and 
due  form,  have  agreed  upon  the  following  articles: 


*  ^aqaes  of  delegate^  omitted. 
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A.  Text  adopted. 

Ajitioub  1.  A  bareaa  baviDg 
charge  of  the  exchange  Bervice 
shall  be  established  iu  each  of  the 
contractiug  states. 

Abt.  2.  The  coDtracting  states 
agree  to  exchange  the  following 
publications: 

1.  Parliamentary  and  execative 
docaments  published  by  them. 

2.  Works  issued  by  order  and  at 
the  expense  of  or  with  the  aid  of  a 
subsidy  from  the  Governments. 

3.  Publications  issued  by  acade- 
mies or  learned  societies,  universi- 
ties, and  schools,  so  far  as  it  may 
be  in  the  power  of  the  Govern- 
ments to  procure  tbem. 

Abt.  3.  Each  bureau  shall  cause 
to  be  printed  a  list,  as  complete 
as  possible,  of  the  publications 
that  it  may  be  able  to  furnish  to 
the  contracting  states. 


Abt.  4.  During  the  first  quarter 
of  each  year  each  bureau  shall 
publish  a  report  of  the  progress  of 
the  service  and  of  the  results  ac- 
complished in  the  course  of  the 
preceding  year.  This  report  shall 
contain  all  necessary  corrections 
an<l  additions  to  the  list  mentioned 
in  Art.  3. 

Abt.  5.  Exchange  bureaus  shall 
arrange  with  each  othor  as  to  the 
number  of  copies  which,  in  certain 
cases,  may  be  asked  for  and  fur- 
nished. 

Abt.  6.  The  exchange  bureaus 
shall  arrange  among  themselves 
with  regard  to  the  method  of  trans- 
mitting the  various  publications. 

Abt.  7.  The  documents  shall  be 
transmitted  directly  from  bureau 
to  bureau.  Uniform  models  and 
forms  shall  be  adopted  for  lists  of 
the  contents  of  boxes,  and  for  all 
execut  i  ve  com  munications,  re  - 
quests,  acknowledgment  of  receipt, 

&C. 

Abt.  8.  When  documents  are 
to  be  sent  abroad,  each  state  agrees 
to  pay  the  expeus^^  of  packing  aQ4 


B.  Modifications  proposed. 


Abt.  2.  The  contmctiiig  states 
agree  to  exchange  the  following 
publications : 

2.  Works  issued  by  order  and  at 
the  expense  of  the  Glovernments. 


Abt.  3.  Each  bureau  shall  cause 
to  be  printed  a  list,  as  complete  as 
possible,  of  the  publications  that  it 
may  be  able  to  furnish  to  the  con- 
tracting states. 

This  list  shall  be  corrected  and 
completed  each  year  and  addressed 
'  to  all  the  exchange  bureaus. 


Abtigles  3  and  4  are  combined 
iu  one,  and  Article  5  thus  becomes 
Article  4. 


Abt.  6  becomes  Article  5. 


Abt.  7  becomes  Article  G. 


Abt,  8  l^e^Qmes  Article  7t 
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traDsportation  to  the  place  of  des- 
tinatioD,  and,  when  the  documents 
are  to  be  sent  to  countries  lying  be- 
yond the  sea,  to  pay  such  expenses 
to  the  i)ort  where  they  are  to  be 
discharged. 

Art.  9.  The  exchange  bureaus 
may,  unofficially,  serve  as  medi- 
ums between  the  learned  societies 
of  the  contracting  states  lor  the 
reception  and  transmission  of  the 
publications  of  the  said  societies. . 


Art.  10.  These  provisions  :ne 
applicable  to  none  but  documents 
and  works  published  at  or  subse- 
quent to  the  date  of  this  conven- 
tion. It  is,  nevertheless,  desirable 
that  the  contracting  st'ates  should 
endeavor  to  procure  the  preceding 
series  of  volumes,  so  that  acom- 
jilete  copy  of  each  collection  may  be 
in  at  least  one  library  in  each  State. 

Art.  11.  States  that  have  not 
fakeii  part  in  this  convention  shall 
have  the  privilege  of  adhering 
thereto  whenever  they  may  express 
a  desire  to  do  so. 

Notice  shall  be  given  of  such 
adhesion,  through  diplomatic  chan- 
nels, to  the  Belgian  Govern  luent 
and  by  that  Qovernmentto  all  the 
signatory  states. 

Art.  12.  This  convention  shall 
be  ratiflefl,  and  the  ratification 
shall  be  exchanged  at  Brussels,  as 
soon  as  possible.  It  is  concluded 
for  ten  years,  reckone<l  from  the 
day  of  the  exchange  of  the  ratifi- 
cation, and  shall  continue  to  exist 
after  that  time  until  one  of  the 
Governments  shall  have  declared, 
six  months  beforehand,  that  it  de- 
sires the  cessation  of  its  effects. 


Art.  8,  §  1.  The  exchange  bu- 
reaus may,  unofficially,  serve  as 
mediums  between  the  parliaments, 
the  Government  departments,  and 
the  leame<l  societies  of  the  con- 
tracting states  for  the  reception 
and  transmission  of  their  publica- 
tions. 

§  2.  It  shall,  however,  be  under- 
stood that,  on  these  occasions,  the 
functions  of  the  exchange  bu- 
reaus shall  be  confined  to  the  free 
transmission  of  the  works  ex- 
changed, and  that  these  bureaus 
shall  in  no  wise  take  the  initiative 
in  bringingaboutrheestablishment 
of  such  relations  between  foreign 
])ar]iaments,  governmental  depart- 
ments,  and  learned  societies. 

Art.  10  becomes  Article  9. 


Art.  1 1  becomes  Article  10. 


Art.  12  becomes  Article  11. 
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(The  draft  refen'ed  to  iu  Mr.  de  Bouuder  de  Melsbroeck^d  letter  as  in- 
closure  C,  differs  from  the  adopted  text  iu  the  following  respect: 

After  Article  3  the  following  words  are  inserted :  ^'  This  list  shall  be 
corrected  and  completed  each  year  and  regularly  addressed  to  all  the 
exchange  bureaus.'^ 

Article  4  of  the  adopted  text  is  omitted. 

Article  5  of  the  adopted  text  becomes  Article  4  of  this  draft,  and  a 
similar  change  is  made  iu  each  article  (i.  e.,  its  numbers  diminished  by 
one)  up  to  Article  10,  which  is  a  new  article  added  in  this  dratt. 

Article  9  of  the  adopted  text  becomes  Article  8  of  this  draft. 

It  is  here  divided  into  two  sections,  and  is  identical  with  Article  8  of 
the  modified  text  given  in  parallel  columns  with  that  adopted. 

Article  10  of  the  adopted  text  l)ecomes  Article  9  of  this  draft. 

Article  10  of  this  draft  is,  as  above  stated,  an  entirely  new  one,  and 
reads  as  follows : 

Article  10.  The  Governments  concerned  agree,  moreover,  to  transmit 
to  the  legislative  chambers  of  each  contracting  state,  without  the  in- 
tervention of  the  exchange  bureaus  one  copy  [two  copies]  of  their  official 
newspaper  and  of  their  annals  and  parliamentary  documents. 

Articles  11  and  12  of  this  draft  are  identical  with  Articles  11  and  12 
of  the  adopted  text.] 

From  the  Smithsonian  Institutiony  February  27, 1883,  to  the  Secretary  of 

State. 

Sib  :  Your  letter  of  January  10,  inclosing  a  communication  from  the 
Belgian  minister  in  Washington,  was  duly  received,  but  I  have  delayed 
an  answer  in  order  to  give  a  careful  consideration  to  the  various  ques- 
tions involved. 

The  proposition  to  have  a  conference  of  official  delegates  at  Brussels 
on  the  10th  of  April  next  is,  of  course,  a  practical  one;  but,  on  its  ac- 
ceptance by  the  United  States,  it  will  be  necessary  to  determine  whether 
the  American  minister  in  Belgium  or  some  otherofficialof  the  State  De- 
partment in  Europe  can  be  charged  with  the  duty,  or  whether  it  will  be 
expedient  to  send  some  one  from  Washington  who  has  had  a  thorough 
practical  acquaintance  with  the  system  now  in  operation  by  the  Smith- 
sonian Institution  apd  who  can  point  out  any  technical  difficulties  or  in- 
conveniences. Perhaps,  in  any  event,  such  agent  should  be  on  hand  to 
make  the  necessary  explanations  and  suggestions. 

Mr.  George  H.  Boehmer,  the  author  of  the  report  of  the  Institution 
to  the  department  on  this  very  subject,  could  be  spared  for  this  pur- 
pose ;  but  the  cost  of  his  mission  could  not  conveniently  be  defrayed 
from  the  funds  of  the  Institution,  or  from  the  appropriations  of  Con- 
gress for  the  purpose  of  international  exchanges.  Whether  the  State 
Department  has  the  means  at  its  command  to  send  him,  or  whether  it 
will  be  expedient  to  ask  for  a  moderate  appropriation  of  say  $500  is  for 
you  to  decide. 
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There  is  nothing  ninong  the  details  agreed  ux)od  at  the  conventions 
of  1877  and  of  1880  differing  materially  from  the  practice  of  the  Smith- 
sonian system  so  far  as  the  purely  governmental  exchange  is  concerned  ; 
but  in  the  interchange  of  publications  between  the  learned  bodies  of 
the  two  countries,  respectively,  there  is  a  decided  difference.  The  Smith- 
sonian Institution  aims  at  establishing  direct  relationships — parcels  for 
foreign  societies  and  institutions  being  sent  to  us  addressed  by  the  do- 
nors and  the  Institution  simply  charging  itself  with  securing  their  safe 
deliver^'  abroad — while  the  foreign  exchange  agencies,  on  theother  hand, 
assume  also  the  responsibility  of  delivering  unaddressed  packages  to 
such  societies  as  they  deem  suitable.  While  the  Smithsonian  Institu 
tiou  has  at  times  performed  this  latter  service,  on  special  reqtiest,  it 
nevertheless  endeavors  to  establish  direct  relations  between  donor  and 
recipient,  confining  itself,  as  far  as  possible,  to  the  work  of  a  carrier. 
This  method  is,  I  think,  very  much  the  better  of  the  two. 

Permit  me  to  inquire  whether  the  wording  of  Article  8  has  been  cor- 
rectly rendered  in  the  translation,  so  far  as  the  use  of  the  word  "  posf 
near  the  end  is  concerned!  If  this  be  port  it  will  be  in  strict  accord- 
ance with  the  practice  and  preference  of  the  Smithsonian  Institution. 
In  the  entire  inability  to  follow  a  package  across  the  water  to  its  ulti- 
mate destination,  we  deliver  the  same  either  at  New  York  or  at  the  cor- 
responding port  in  Europe,  and  expect  to  be  responsible /or  charges  only 
from  the  opposite  port,  or  from  New  York,  as  may  be  agreed  upon. 

I  may  say,  in  conclusion,  that  the  system  of  governmental  exchange 
does  not  work  as  satisfactorily  as  where  we  have  our  own  agents  iii  the 
respective  countries,  and  it  is  extremely  difficult  to  induce  Government 
officials  to  take  the  necessary  pains  to  see  that  packages  addressed  to 
minor  institutions  or  to  individuals  reach  their  destination.  Book- 
sellers, who  have  usually  served  a«  our  agents,  attend  to  this  matter 
much  more  carefully. 

I  inclose  an  article  prepared  bv  Mr.  Boehmer,  showing  the  parallel- 
ism in  the  letter  of  the  Belgian  minister  and  the  practice  of  the  Smith- 
sonian Institution,  together  with  a  general  brief  of  the  Smithsonian  plan. 
For  full  details  I  would  refer  to  the  report  of  the  Smithsonian  Institu- 
tion on  this  subject  made  to  the  Department  of  State  some  months  ago. 

Very  respectfully,  your  obedient  serva?jt, 

Spencer  F.  Baird. 

Comparvtan  of  proposed  and  Sinithsonmn  RyutemH. 

ARTICLRS     A<iKEKD    UPON     BY     UKUSSELH       WORK    DOXK    BY    TUK    SMITHSONIAN    KX- 
CONVERKXCE.  CHANGE. 

Article  1.  A  bureau  having  The  establishment  of  the  Smith- 
charge  of  the  exchange  service  sonian  exchange  service  is  fully  ex- 
shall  be  established  in  each  of  the  plained  in  the  ^^  History  of  the 
contracting  states.  ;  Smithsonian  Bxchanges." 
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Art.  2.  Tbe  contracting  states 
agree  to  exchange  the  following 
pnblications : 

1.  Parliamentary  and  executive 
docaments  published  by  them. 

2-  Works  issued  by  order  and 
the  expense  of  or  with  the  aid  of  a 
sabsidy  from  the  Governments. 

3.  Pnblications  issued  by  acade- 
mies or  learned  societies,  universi- 
ties, and  schools,  so  far  as  may  be 
in  the  power  of  the  Governments 
to  procure  them. 

ART.  3.  Each  bureau  shall  cause 
to  be  printed  a  list,  as  complete  as 
lK)8sible,  of  the  publications  that  it 
may  be  able  to  furnish  to  the  con- 
tracting states. 

Art.  4.  During  the  first  quarter 
of  each  year  each  bureau  shall  pub- 
lish a  report  of  the  progress  of  the 
service  and  of  the  results  accom- 
plished in  the  course  of  the  preced- 
ingyear.  This  report  shall  contain 
all  necessary  corrections  and  addi- 
tions to  the  list  mentioned  in  Arti- 
cle 3. 

This  list  shall  be  corrected  and 
completed  each  year  and  addressed 
to  all  the  exchange  bureaus. 

Art.  5.  The  exchange  bureaus 
sbal  arrange  with  each  other  as  to 
the  number  of  copies  which  in  cer- 
tain cases  may  be  a^ked  for  and 
funuMhed. 

Art.  G.  The  exchange  bureaus 
sball  arrange  among  themselves 
with  regard  totheniethodsof  trans- 
njitiing  the  various  publication^'. 


Art.  7.  The  documents  shall  be 
transmitted  dire<'>tly  from  bureau 
to  bureau.  Uniform  models  and 
forms  shall  be  adopted  for  lists  of 
the  contents  of  boxes  and  lor  all 
t'xecntive  communications,  re- 
quests, acknowledgment  of  receipts, 

Art.  8.  Wheneverdocumentsare 
to  be  SiMit  abroad,  each  State  agrees 
tu  pay  the  expense  of  packing  and 
tmnsportatiou  to  the  place  of  des- 
tination, and,  when  the  documents 
are  to  be  sent  to  countries  lying  be- 
yond the  sen,  to  pa^'  such  expenses 


The  Smithsonian  Institution  dis- 
tributes (see  act  of  Congress  March 

2,  1867). 

The  official  documents  printed 
by  either  house  of  Congress  and 
delivered  by  the  Public  Printer  in 
fifty  copies. 

3.  Publications  of  societies,  &c., 
are  obtained  by  the  Smithsonian 
Institution  at  the  request  of  foreign 
correspondents. 

Such  a  list  forms  a  part  of  the 
annual  report  of  the  clerk  in  charge 
of  exchanges  submitted  to  the  Sec- 
retary of  the  Smith?<ouian  Institu- 
tion at  the  close  of  each  year. 

This  is  also  given  in  the  statis- 
tics of  the  exchanges  appended  to 
the  Secretary's  annual  report. 


Of  the  50  copies  supplied  by  Con- 
gress to  the  Smithsonian  Institu- 
tion only  8  are  unassigned. 

The  method  adopted  by  the  Smith- 
sonian  Institution  is  to  transmit 
[  whenever  a  sufficient  number  of 
books  have  accumulated  to  fill  one 
regulation  *'size"  case  for  each  Gov- 
ernment. 
!      This  method  has  been  adopted 
I  by    the    Smithsonian    Institution 
since  the  first  establishment  of  ex- 
change bureaus  (in  Paris,  France, 
in  1876)  resulting  from  the  Geo- 
graphical (Congress  in  August  and 
September,  1875. 

The  Smithsonian  Institution  pays 
the  expenses  of  packing,  &c.,  and 
delivers  the  boxes  free  of  charge  to 
the  represeutaiive  (generally  the 
consuls)  of  the  respective  Govern- 
ment at  any  seaport  in  the  country, 
while  the  returns  are  to  be  deliv- 
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to  the  port  where  they  are  to  be 
dischar^ced. 

Art.  9.  The  exchange  bureaus 
Tuay,  unofficially,  serve  as  uiedinms 
between  the  learned  societies  of  the 
contracting  states  tor  the  recep- 
tion and  tiansniission  of  the  pub- 
lications of  the  said  societies. 

It  shall  be  understood  that  on 
rhese  occasions  the  functions  of  the 
exchange  bureaus  shall  be  confined 
to  the  live  transmission  of  the  works 
exchanged,  and  that  the  bureaus 
shall  in  no  wise  take  the  initiative 
in  bringing  i\  bout  the  establishment 
of  such  relations  bet\vcen  foreign 
Parliaments,  governmental  depart- 
ments, and  le^irned  societies. 

Art.  10.  These  provisions  are  ap- 
)dicable  to  none  but  documents  and 
works  published  at  or  subsequently 
to  the  date  of  this  convention.  It 
is  nevertheless  desirable  that  the 
contracting  states  should  endeavor 
to  procure  the  preceding  series  or 
volumes,  so  that  a  complete  copy 
of  each  collection  may  be  in  at  least 
one  library  in  each  state. 

Art.  11.  States  that  have  uot 
taken  pare  in  this  convention  shall 
have  the  privilege  of  adhering 
thereto  whenever  they  may  express 
a  desire  to  do  so.  Notice  shall  be 
given  of  such  adhesions  through 
diplomatic  channels  to  the  Belgian 
Government,  and  by  that  Govern- 
ment to  all  the  signatory  states. 

Art.  12.  The  convention  shall  be 
ratified  and  the  nitifications  shall 
be  exchanged  at  Brussels  as  soon 
as  possible.  1 1  is  concluded  for  ten 
years,  reckoned  from  the  day  of  the 
ratification,  and  it  shall  continue 
to  exist  alter  that  time  until  one  of 
the  Governments  shall  have  de- 
clared, six  months  beforehand,  that 
it  desires  the  cessation  of  its  effects. 


ered  to  the  regularly  a|i]>c)inre(l 
agents  of  the  Smithsoniuu  Instiru- 
tion  located  in  the  several  con  n  tries. 
This  constituted  the  most  impor- 
tant branch  of  the  Smithsonian  o))- 
erations.  Scientific  productituis 
are  distributed  throughout  the 
world  so  as  to  secure  for  them  a 
greater  circulation  than  could  be 
obtained  in  any  other  way. 


The  complete  collection  of  official 
publications,  which  the  Smithson- 
ian Institution  distributes  under 
the  system  of  international  ex- 
changes comprisesl?  boxesof  about 
260  pounds  each,  to  the  set,  and  in- 
cludes all  the  Government  docu- 
ments issued  between  the  year  1867 
and  the  present  time. 


Details  of  SmithHonian  Exchange  Operations. 

[1.  A  list  of  the  a<ldresses  and  a  statement  of  the  contents  of  each 
sending  is  to  be  mailed  to  the  Smithsonian  Institution  at  or  before  the 
time  of  transmission. 
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2.  The  packages  must  be  enveloped  in  stout  paper  and  securely  pasted 
or  tied  with  strong  twine;  they  mvst  be  legibly  addressed  and  indorsed 
with  the  name  of  the  sender ;  they  must  not  exceed  one-half  of  one 
cubic  foot  each  in  bulk ;  they  must  have  no  inclosures  of  letters;  they 
must  contain  a  blank  acknowledgment  to  be  signed  ami  returned  by  the 
party  addressed,  and  must  be  delivered  to  tbe  Smithsonian  Institution 
free  of  expense. 

3.  On  arrival  of  exchanges  for  transmission,  the  parcels  are  compared 
with  the  list  of  addresses,  and,  if  found  correct,  acknowledgment  is 
mailed  to  the  sender  and  each  entire  sending  entered  as  a  single  trans- 
action in  the  book  of  incoming  exchanges. 

4.  The  addresses  in  the  invoices  and  on  the  parcels  are  then  provided 
with  the  numbers  corresponding  to  those  in  t»he  "  List  of  Foreign  Cor- 
res|)ondents  "  and  the  cpnsignees  charged'  with  the  parcels  on  their  ac- 
count, which  are  kept  in  this  office  in  the  form  of  a  card  catalogue. 

5.  The  packages  are  then  laid  away  iu  bins,  each  representing  a  cer- 
tain city  or  cities  or  a  part  of  them  in  any  given  country. 

6.  When  a  sufficient  number  of  parcels  have  accumulated  to  justify  a 
sending  to  any  country,  invoices  are  made  up  from  the  card  catalogue 
of  all  parcels  for  any  one  society  ;  this  is  inclosed  in  an  envelope  and 
sent  by  mail  to  the  consignee.-  This  invoice  is  the  notification  of  the 
sending  and  enables  the  consignee  to  correspond  with  the  agent  of  the 
Smithsonian  Institution  in  his  country  regarding  the  final  disposition 
of  his  package. 

7.  While  the  invoices  are  being  made  out,  the  accumulations  are  taken 
from  the  bins  and  all  the  parcels  for  any  one  society,  after  being  com- 
pared with  the  invoice,  are  wrapped  in  one  or  more  bundles. 

8.  All  the  bundles  for  one  country  are  then  packed  in  boxes  of  uni- 
form, or  nearly  uniform,  size,  the  lids  fastened  with  ten  screws  and  the 
boxes  addressed  to  the  agent  of  the  Smithsonian  Institution  in  that 
country. 

9.  The  shipment  is  made  through  local  express  and  railroad  freight 
to  the  shipping  agent  at  any  given  seaport,  receipts  being  taken  from 
the  respective  carriers. 

10.  The  shipping  agent  forwarding  the  cases  mails  one  bill  of  lading 
directly  to  the  agent  and  duplicate  copies  to  the  Smithsonian  Institu- 
tion, which  retains  one  copy  and  mails  the  other  to  the  agent. 

1 1.  The  agent  distributes  the  parcels  in  accordance  with  the  instruc- 
tions received  from  the  respective  consignees,  taking  for  them  receipts, 
which  he  forwards  to  the  Institution] 

From  the  Department  of  State^  May  15, 1883,  to  the  Smithsonian  Institu- 
tion. 

Sir  :  I  inclose  a  copy  of  a  dispatch  from  our  minister  at  Brussels, 

giving  the  results  of  tbe  Brussels  conference  op  iotern^tioi^alexcban^esi 

S^JCb.  69-      '^ 
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also,  its  original  iuclosures,  aud  have  to  ask  for  an  expression  of  your 
views  in  the  premises,  and  especially  as  to  the  Belgian  proposals.  [In- 
closure  9.] 

I  am,  sir,  your  obedient  servant, 
John  Davis, 
Acting  Secretary. 

(Incloaure.) — From  the  Legation  of  the  United  States^  Brusselg,  April  2^j 

1883,  to  the  Secretary  of  State. 

Sir  :  Referring  to  your  Instruction  No.  26,  and  to  my  dispatches  106 
and  107,  I  have  the  honor  to  inclose  herewith  a  copy  and  translation  of 
a  note  from  the  Belgian  Government  of  the  4th  instant,  respecting  the 
conference  to  draft  a  convention  to  regulate  the  international  exchanges 
of  official  documents,  and  sdentific  and  literary  publications. 

Immediately  upon  the  receipt  of  the  pamphlet, "  History  of  the  Smith- 
sonian Exchanges,"  I  commenced  a  careful  examination  of  the  question 
to  be  discussed  at  the  conference. 

The  letter  from  the  Secretary  of  the  Smithsonian  Institution  to  you  of 
February  27  last,  and  ite  accompaniment,  with  the  pamphlet  above  men- 
tioned, constituted  my  instructions. 

On  studying  the  comparison  made  by  Mr.  Boehmer  between  the  arti- 
cles agreed  upon  in  1880  at  Brussels,  and  the  work  done  by  the  Smith- 
sonian Institution  in  regard  to  the  exchanges,  I  found  the  principal  di- 
vergence to  be  in  reference  to  article  8.  The  pro\isions  of  that  article 
are  thus  stated  by  him :  '^  When  documents  are  to  be  sent  abroad  each 
State  agrees  to  pay  the  expenses  of  packing  and  transportation  to  the 
place  of  destination,  and,  when  the  documents  are  to  be  sent  to  coun- 
tries lying  beyond  the  sea,  to  pay  such  expenses  to  the  port  where  they 
are  to  be  discharged."  There  is  no  disagreement  as  to  the  cost  of  pack- 
ing, but  merely  as  to  the  transportation  by  and  beyond  the  sea.  The 
Smithsonian's  rule  being  '^  to  pay  the  expenses  of  packing,  &c.,  aud  to 
deliver  the  boxes  free  of  charge  to  the  reiiresentative  (generally  the 
consul)  of  the  respective  Governments  at  any  seaport  in  the  United 
States,  while  the  returns  are  to  be  delivered  to  the  regularly  ap- 
pointed agents  of  the  Smithsonian  Institution  located  in  the  several 
countries." 

Under  the  existing  generous  action  of  the  various  steamship  lines 
the  question  of  ocean  transportation  is  not  a  material  one,  but  I  con- 
sidered that  I  should  endeavor  to  avoid  signing  a  draft  which,  if  rati- 
fied, would  bind  us  to  the  payment  of  the  ocean  freight,  even  if  we  re- 
ceived the  return  exchanges  free  of  cost  in  our  own  ports. 

The  new  text  of  this  article,  which  becomes  article  6  in  the  present 
draft,  leaves  the  question  of  the  transportation  by  sea  a  matter  to  be 
fixed  by  special  arrangements.  This  will  permit  the  continuation  of 
the  method  pursued  by  the  Smithsonian  Institution. 

In  the  conferenue  the  countries  represented  were  the  United  States, 
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Aasttia-HaDgary,  Belgium,  Brazil,  Franco,  Italy,  Portugal,  Spain,  Bou- 
mauia,  Servia,  iinil  SwitzerlaDtl. 

It  may  tiot  bo  altogettior  uninteresting  to  comparo  tbem  as  to  extent 
of  territory  and  population.  I  gather  tlio  following  from  tlie  Almanach 
ijfi  Gotha : 


Sqll. 


Uoil4sd  States 0,331,360     50,  M2, 


Aiutri»-HDDgary. . 


e(pr«per).- 


37,  «i9. 954 
■2',l,445  ;    6, 519,044 
.:l:i7,'Jlfl     10,10fi,2" 


Frunto  (colonies) I,  K)^,  113 

Italy  (proper) aiKi,3-J3 

Italy  (colonics) |  632 

r»rti)gal  (proper) '.  99,625 

Purlngnl  (colonies) ^  1,S15,-J»1 

Roiiinania 1*29,947 

Spftin  (proper) JjO0,J43 

8|>nm  (colonies) 43fi,747 

Servia 48,Ii90 

Snitzorlanit 41,390 


Total.. 


;17,672,04«  I 
30,173,2:14  I, 
2i',4j9,4.'.l  I 

i,i9:i 

4,160,315  I 
3,;t.'B,700    . 

5,  :n6. 000 

16,34-2,996 


Tiie  development  of  tbe  sciences  and  Hteraturein  the  respective  coun- 
tries and  the  amount  of  tbe  illiterate  classes  would  doubtless  furnish  a 
better  giinge  of  tbe  desirability  and  advantages  of  entering  into  a  con- 
vention of  tbis  nature,  but  in  the  absence  of  such  statistics  the  forego- 
ing will  not  be  altogether  nseless. 

In  addition  to  the  countries  represented  in  tbe  conference,  Greece, 
Knvsia,  Sweden  and  Norway,  and  Uruguay  have  evinced  a  desire  to 
adhere  to  the  convention. 

The  same  statistics  concerning  them  are- 


Greece  I  54,688 

Rnsxiu .- 5,016,024 

Bneiinn  ami  Korwny 775,997 

Uruguay : ]  186,290 

Tot.ll I  6,042,999 


1,979. 4*1 

81,598,569 

li,  77-2. 508 

438,245 


The  conference  met  under  th^  presidency  of  Mr.  Kolin-Jacquemyns, 
tbe  Belgian  minister  of  the  interior,  on  the  lOtb  instant^  at  11  A.  u. 
Tbe  president,  lifter  a  short  address,  declared  the  general  qnestion  open 
for  debate,  whereupon  the  Swiss  delegate,  Mr.  Abt,  read  a  statement 
defining  tbe  position  of  Switzerland,  and  opposing  the  extension  of  the 
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obligation  to  exchan<]c<^,  other  than  official  x)arliamentary  and  adminis 
trative  documents,  and  works  executed  by  order  of,  and  at  the  expense 
of,  the  contracting  states.     I  invite  particular  attention  to  this  docu- 
ment, which  is  given  in  full  in  the  protocols  of  the  conference. 

The  Austrian  delegate,  Mr.  de  Decby,  maintained  that  the  conveutign 
of  1880  would  not  affect  the  exchange  between  the  literary  and  scien- 
tific societies. 

Si' 

Mr.  Oharmes,  the  French  delegate,  maintained  that  while  the  ex- 
change of  official  publications  should  be  rendered  obligatory,  the  bu- 
reaus should  also  be  allowed  to  act  as  the  friendly  agents  for  effecting 
exchanges  between  the  learned  scientific  and  literary  societies  of  the 
ditt'erent  countries. 

The  president  agreed  with  Mr.  Charmes,  and  this  appeared  to  be  the 
sense  of  the  conference.  Mr.  Alvin,  one  of  the  Belgian  delegation,  the 
venerable  head  of  the  Koyal  Library  of  Brussels,  explained  his  expe- 
rience of  the  working  of  the  exchanges.  As  the  Royal  Library  is  the 
regularly  appointed  agent  of  the  Smithsonian  Institution,  his  remarks 
have  a  special  interest.  He  mentioned  a  newly  created  reading-room 
for  periodical  literature,  attached  to  the  library,  where  1,100  or  1,200 
publications  are  accessible  to  the  public.  (I  regret  to  say  that  those 
of  the  United  States  are  conspicuous  by  their  almost  total  absence.) 

Mr.  Alvin  expressed  the  hope  that  similar  i*eading-rooms  might  be 
established  in  all  the  great  centers  of  population  and  that  the  exchanges 
would  greatly  benefit  them. 

The  discussion  of  Article  1  was  then  begun.  Mr.  Charmes  (France) 
said  that  Article  1  prescribed  the  establishment  of  bureaus  of  exchange 
in  each  contracting  state,  but  until  now  it  has  not  been  carried  into 
eftert. 

The  president  called  attention  to  the  fact  that  until  now  there  was 
no  obligation,  and  suggested  that  we  should  cursorily  examiaeutba  con- 
dition of  affairs  in  the  respective  countries.  Mr.  Alvin  said  that  bureaus 
had  been  established  in  France,  i!i  Eussia,  in  Italy,  and  in  Spain. 

Mr.  de  Villeneuve  (Brazil)  said  that  in  Brazil  there  was  a  bureau. 

Mr.  Alvin  said  tJ^at  in  the  United  States  there  was  the  Smithsonian 
Institution,  but  that  as  it  was  not  an  official  bureau  it  did  not  fully 
answer  the  ends  that  the  conference  sought. 

Mr.  Vacaresco  ( Kouinania)  said  that  in  Koumania  there  was  no 
bureau,  and  he  could  not  guarantee  the  estJiblishment  of  one  until  the 
ratification  of  the  convention. 

I  said  that  in  the  United  States  the  Smithsonian  Institution  had  un- 
dertaken the  exchanges  of  Government  publications;  that  as  to  the 
other  publications  it  wjis  sometimes  difficult  to  obtain  them  from  the 
societies,  but  that  the  Institution  willingly  undertook  to  send  them  at 
the  request  of  the  learned  societies. 

That  Congress  had  placed  50  copies  of  the  official  publicatiojis  at  the 
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disposition  of  tbe  oxchanges,  and  that  but  eight  of  these  remained  un- 
diRtribated. 

Mr.  Alviu  added  that  the  Smithsonian  also  distributes  European 
packages  in  North  and  South  America,  but  not  ofticially.  Article  1  was 
then  adopted  without  alteration. 

Upon  the  discussion  of  Article  2  as  it  was  in  the  draft  of  1880,  there 
was  a  conjunction  of  obligatory  sti]>u1ations  with  a  contingent  stipula- 
tion. In  the  present  draft  this  is  avoided  by  the  unanimous  omission 
of  the  last  paragraph. 

The  words,  *'  with  the  aid  of  a  subsidy,''  in  the  next  to  last  paragraph, 
were  also  suppressed. 

Article  3  was  adopted  so  as  to  read :  "  Eacli  bureau  shall  cause  to  be 
printed  the  list  of  the  x)ublications  that  it  is  able  to  i>Iace  at  the  disposal 
of  the  contracting  states. 

^^Thatlist  shall  be  corrected  and  completed  each  year  and  regularly 
addressed  to  each  of  the  bureaus  of  exchanges." 

In  the  morning  session  of  llth  of  April  Article  4  was  adopted  with 
the  omission  of  the  words  ^Mn  certain  cases." 

Article  5  was  omitted. 

Article  6  having  become  Article  5,  wtis  adopted. 

Article  7  (haWng  become  Article  6)  was  then  taken  up  for  discussion 
and  Mr.  Buelens  (Belgium)  explained  that  the  reason  of  making  a  dis- 
tinction in  regard  to  payment  of  the  sea  transportation,  was  because  it 
is  generally  impossible  for  the  shipper  to  know  the  railway  tariffs  be- 
yond the  port  of  debarkation,  and  that  when  they  are  known  there  is 
great  diflBculty  in  obtaining  the  railway  receipt  for  the  freight. 

I  stated  the  custom  of  the  Smithsonian  of  sending  its  boxes  to  the 
consuls  at  our  own  ports  free  of  charge. 

Mr.  Alvin  and  Mr.  Ruelens  seemed  surprised  to  learn  that  we  did  not 
pay  the  charges  to  the  port  of  debarkation,  and  were  of  opinion  that 
we  did  so  in  regard  to  the  shipments  to  Belgium. 

I  read  the  rule  of  the  Smithsonian  quoted  above,  taken  from  Mr.  Boeh- 
mer's  memorandum,  and  explained  to  the  conference  that  these  gentle- 
men were  doubtless  misled  by  the  fact  that  the  stenmshii)  companies 
had  consented  to  carry  the  parcels  of  the  Institution  free,  but  that  I 
could  tiot  guarantee  that  our  Government  would  bind  itself  to  deliver 
them  free  of  cost  beyond  its  own  ports. 

Neither  Mr.  Alvin's,  Mr.  Ruelens',  nor  my  own  remarks  in  regard  to 
uteamship  companies  are  fully  given  in  the  pnnted  accounts  of  the  pro- 
ceeilings  of  the  conference,  but  the  text  of  the  article  as  finally  adojited 
rendered  an  amendment  on  this  subject  in  the  accounts  of  the  proceed- 
ings unnecessary. 

The  president  calling  attention  to  the  fact  that  shipments  by  sea 
were  sometimes  made  to  countries  that  were  not  beyond  the  sea,  sug- 
gested substituting  therefor  shipments  by  sea. 

Tbe  discussion  of  the  article  was  then  postponed.    It  was  resumed 
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in  the  session  of  the  14th  instant,  upon  my  demand  that  in  the  final 
protocol  mention  should  be  made  that  I  had  reserved  the  rights  of 
the  United  States  in  regard  to  this  article. 

Tlie  president  then  suggested  the  adoption  of  the  article  in  the  fol- 
lowing form : 

"  Pour  I'exp^dition  k  Pextdrieur  chaque  ^tat  se  charge  des  frais 
d'emballage  et  de  port  jusquVi  destination.  Toutefois,  quand  Fexpi^di- 
tion  se  fera  par  mer,  des  arrangements  particuliers  rfegleront  la  part  de 
chaque  6tat  dans  les  frais  de  transport," 

(Translation :  For  shipment  to  foreign  countries,  each  state  assumes 
the  cost  of  packing  and  of  transportation  to  destination.  When,  how- 
ever, the  shipment  is  to  be  made  by  sea,  special  arrangements  shall  de- 
termine the  i)roportion  of  each  state  in  the  cost  of  transportation.) 

Which  was  adopted. 

Article  8  (become  Article  7)  was  then  taken  up,  and  gave  rise  to  a 
long  discussion. 

The  suppression  of  the  last  paragraph  of  Article  2  had  left  the  con- 
vention relating  solely  to  the  obligatory  exchanges  of  ofiicial  documents, 
parliamentary  and  administrative. 

I  felt  that  the  omission  of  a  provision  creating  a  voluntary  channel 
for  the  exchange  of  literary  and  scientific  societies  would  be  a  most 
regrettable  result,  and  that  it  would  seriously  interfere  with  one  of  the 
most  useful  and  extended  means  of  spreading  information  and  knowl- 
edge. 

The  enactment  of  the  provision,  although  merely  optional  in  its  char- 
acter, would  materially  aid  the  Smithsonian  in  carrying  out  this,  in  Mr. 
Boehmer's  opinion,  "  the  most  important  branch  of  its  operations.'' 

It  would  be  of  equal  benefit  in  case  the  bureau  of  exchanges  were  to 
be  transferred  to  the  Department  of  State  or  any  other  branch  of  the 
Government.  I  therefore  assumed  that  1  was  carrying  out  your  wishes 
in  endeavoring  to  secure  its  retention,  if  not  in  its  letter,  at  least  iii  its 
spirit 

The  text  as  it  now  stands  was  adopted  to  avoid  a  pleonasm  in  the 
former  French  text,  and  to  define  more  clearly  the  societies  Avhose  publi- 
cations may  be  exchanged. 

There  is  no  greater  obligation  created  than  in  the  former  convention, 
and  the  result  may  be  considered  as  merely  an  improvement  in  the 
phraseology  of  the  text. 

The  discussion  of  this  article  is  worthy  of  a  perusal,  and  for  its  full 
comprehension  that  of  Article  2  should  be  also  consulted.  I  hope  my 
remarks  in  favor  of  its  retention  will  merit  your  approval. 

Article  9  (now  become  Article  8)  was  adopted  with  the  omission  of 
the  second  paragraph,  the  latter  wish  being  expressed  in  the  final  pro- 
tocol. 

Article  10  (the  new  proposal  of  the  Belgian  Government)  is  as  follows: 

"  The  respective  Governments  further  agree  to  oause  to  be  sent  to  the 
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legislative  chambers  of  each  contracting  state,  as  soon  as  they  are  pub- 
lished, and  withoat  passing  through  the  intermediary  bureaus  of  ex- 
changes, a  copy  of  the  official  journal  and  of  the  parliamentary  docu- 
ments and  annals." 

In  your  instmction  to  me  there  was  no  mention  of  this  proposition. 
It  is  not  referred  to  by  Professor  Baird  or  by  Mr.  Boehmer  in  his  mem- 
orandum. 

Upon  verbal  inquiry  at  the  foreign  office,  I  ascertained  that  it  was 
sent  in  November  last  to  the  Belgian  legation  at  Washington,  with  in- 
structions to  bring  it  to  your  notice. 

I  had  therefore  to  deal  with  the  proposition  entirely  as  a  measure  of 
possible  utilTty  to  Congress.  I  saw  that  the  transmission  of  fifteen  or 
twenty*  copies  of  the  Congressional  Record,  of  all  the  bills,  motions,  peti- 
tions, reports,  &c.,  by  post  would  involve  a  large  outlay  in  postage,  in 
addition  to  the  cost  of  paper  and  printing,  and  that  it  would  entail  the 
employment  of  additional  clerks  to  attend  to  it.  On  the  other  hand, 
the  daily  receipt  of  similar  matter  from  fifteen  or  twenty  Governments 
would  require  a  considerable  staff  to  sort  and  care  for  the  publications, 
and  soon  involve  the  construction  of  additional  room  for  their  preser- 
vation. 

I  have  no  doubt  that  such  an  exchange  established  with  certain  Gov- 
ernments would  prove  of  great  usefulness  to  Congress,  but  I  very 
much  question  whether  it  would  be  wise  to  bind  ourselves  to  such  an  ex- 
change with  all  the  countries  represented  in  the  convention.  If  you 
should  differ  with  me,  the  way  is  still  open  for  our  Government  to  enter 
into  such  an  arrangement,  as  the  article  proposed  by  the  Belgian  Gov- 
ernment was  omitted  from  the  convention  signed  by  all  the  delegates 
to  the  conference,  and  was  made  the  subject  of  a  special  convention 
between  those  which  supported  it. 

The  delegates  of  Austria-Hungary,  Belgium,  Brazil,  Italy,  Portugal, 
Boamania,  Spain,  and  Servia  signed  the  two  conventions. 

The  delegates  of  the  United  States,  France,  and  Switzerland,  being 
opposed  to  the  Belgian  proposal,  signed  only  the  draft  of  the  general 
convention,  which  was  signed  by  all  the  delegates. 

For  a  more  thorough  comprehension  of  the  discussion  of  the  con- 
ference I  inclose  herewith  (inclosure  3)  a  copy  and  (inclosure  4)  a 
translation  of  the  proposals  originally  submitted  to  our  iiscussion  at 
the  opening  of  the  conference,  and  a  proof  copy  of  ^the  proceedings 
of  the  conference  (inclosure  5),  of  which  I  have  made  a  fi^e  transla- 
tion (inclosure  6). 

I  inclose  herewith  copies  and  translations  of  the  final  i>rolocol  which 
was  signed  by  the  delegates  of  all  the  powers  represented  at  the  con- 
ference (inclosure  7),  and  of  the  draft  of  the  convention  signed  by  them 
(inclosure  8). 

I  also  inclose  a  copy  and  translation  of  the  convention  embodying 
tb^  Belgian  proposal  for  the  immediate  exchange  of  parliamerttvy  doc- 
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aments  (inclosare  9),  which  was  signed  by  the  delegates  of  eight  of 
the  eleven  i)owers  represented  at  the  conference. 
,  The  original  text  of  these  docaments  being  in  French,  my  transla- 
tions of  them  will  require  careful  revision. 

I  likewise  inclose  lithographic  copies  of  the  two  conventions  and  of 
the  final  protocol  (iuclosures  10, 11,  and  12).  The  latter  was  only  re- 
ceived to-day.  The  convention  adjourned  late  in  the  afternoon  of  the 
14th  instant. 

On  the  12th  the  King  received  us  at  Lacken,  and  although  suffering 
from  a  severe  cold,  exhibited  his  wonderful  knowledge  of  the  current 
events  of  all  countries,  which  with  his  courteous  manners  render  him 
always  a  most  entertaining  host  and  a  most  enlightened  sovereign. 

The  Belgian  minister  of  the  interior,  Mr.  liolin  Jacquemyus,  enter- 
tained the  delegates  at  dinner  the  same  evening. 

1  have  the  honor  to  be,  sir,  your  obedient  servant, 

Nicholas  Fish. 

INCLOSURE8. 

1.  Mr.  Fr^re-Orlean  to  Mr.  Fi8h,4th  of  April,  1883. 

2.  Traoslatiou  of  No.  I. 

3.  Proposals  originally  submitted  for  the  discussion  of  the  contents. 

4.  Translation  of  inclosnre  No.  3. 

5.  Proof  copy  of  proceedings  of  conference. 

6.  Traiislation  of  inclosiire  No.  5. 

7.  Final  protocol  of  conference  signed  by  delegates  of  all  the  states  represented,  with 

the  translation. 

8.  Draft  of  convention  for  the  international  exchanges  of  official  documents  and  of 

scientific  and  literary  publications,  signed  by  the  delegates  of  all  the  states,  with 
translation. 

9.  Draft  of  convention  for  the  immediate  exchange  of  parliamentary  docnmoHts, 

signed  by  the  delegates  of  eight  of  the  eleven  states  represented  at  the  confer- 
ence, with  translation. 

(Inclosnre  1, 2,  Translation.) — From  the  Minister  of  Foreign  Affairs^  Brus- 
sels, 4th  Aprily  1883,  to  Mr.  Fish. 

Mr.  Minister:  The  Belgian  minister  at  Washington  has  informed 
me  that  the  Government  of  the  United  States  of  America,  acceding  to 
the  request  which  was  made  to  it  in  my  name,  has  decided  to  take  part 
in  the  conference  which  is  to  be  held  at  Brussels  on  the  10th  of  April 
instant,  and  that  it  has  coulided  to  you  the  duty  of  representing  it  at 
that  assembly. 

No  doabt  you  are  aware  that  at  present  a  preparatory  reunion  is  con- 
templated, to  discuss  and  determine  all  the  questions  relating  to  the 
system  of  international  exchanges  of  official  document  and  scientific 
and  literary  publications. 

It  is  to  be  hoped,  however,  that  it  will  be  possible  to  agree  upon  the 
text  of  a  project  of  convention,  which  shall  be  afterwards  submitted  to 
the  approbation  of  the  respective  Governments  interested  therein. 

Belginln,  Austria,  Denmark,  Spain,  France,  Italy,  Portugal,  Bussia, 


REPORT  ON  EXCHANGES.  137 

and  Sweden  were  represented  at  the  first  conference,  which  was  held 
at  Bmssels  in  1880.  The  provisional  arrangement  which  resulted  from 
that  prelimiDary  conference  has  siuce  been  converted  into  a  project  of 
conventioo,  the  text  of  which  is  herewith  annexed  (A). 

Certain  modifications  to  this  preliminary  project  of  conventions  have 
been  proposed.  They  are  set  forth  in  the  document  which  you  will  also 
find  inclosed  herewith  (B). 

The  Government  of  the  King  has  demanded  on  its  part  the  adoption 
of  an  amendment  which  seems  of  incontestable  utility.  It  would  be  the 
tenth  article  of  the  new  arrangement,  of  which  I  have  the  honor,  Mr. 
Minister,  to  communicate  to  you  the  text,  and  conceruing  which  the  de- 
liberations of  the  reuuion  of  the  10th  April  will  be  held.  As  I  stated 
to  you  above,  Mr.  Minister,  the  labor  of  the  delegates  will  be  submitted 
by  them  to  their  respective  Governments,  and  thereafter  the  time  of 
meeting  of  the  conference  which  will  be  held  for  the  purpose  of  signing 
the  final  arrangement  will  be  fixed. 

The  following  is,  Mr.  Minister,  the  text  of  the  amendment  which  1 
have  proposed: 

'*The  respective  Governments  moreover  engage  themselves  to  cause 
to  be  forwarded  to  the  legislative  chambers  of  each  contracting  state, 
as  soon  as  they  are  published,  and  without  passing  through  the  inter- 
mediary of  the  bureaus  of  exchange,  one  [two]  copies  of  the  official  jour- 
nal, parliamentary  annals,  and  documents." 

I  do  not  presume  that  this  proposition  can  incur  any  opposition.  A 
common  interest  is  attached  to  it  for  all  countries  to  secure  the  prompt 
communication  of  official  acts  and  documents  relating  to  parliament- 
ary debates.  In  the  last  Belgian  legislative  session  a  member  of  the 
Chamber  of  Eepresentatives  called  my  attention  to  this  important  point, 
and  it  seemed  to  me  that  the  projected  convention  furnished  an  oppor- 
tunity of  attaining,  by  a  channel  more  efficacious  than  any  other — that 
is,  of  an  international  agreement — the  object  which  we  have  in  view. 
Each  Government  will  no  doubt  deem  it  expedient  to  admit  a  clause 
which  cannot  fail  to  be  fertile  in  good  results  and  which  cannot  raise 
any  difficulty. 

1  will  add,  Mr.  Minister,  that  the  following  powers  have  been  invited 
to  participate  in  the  deliberations  to  which  I  allude :  Germany,  Eng- 
land, Austria-Hungary,  Brazil,  Denmark,  Spain,  United  States  of 
America,  France,  Greece,  Italy,  the  Netherlands,  Portugal,  Boumania, 
Russia,  Servia,  Sweden  and  Norway,  and  Switzerland. 

The  meetings  will  be  held  in  the  session  room  of  the  Boyal  Academy 
of  Belgium,  in  the  Palace  of  the  Academies  (Bue  Ducale  1).  The  first 
meeting  will  be  held  Tuesday  next,  April  10,  at  11  o'clock.  The  instal- 
lation of  the  couference  will  be  under  the  care  of  the  minister  of  the 
interior. 

Pray  accept,  Mr.  Minister,  the  assurances  of  my  most  distinguie^hed 
consideration. 

FBi:BE-()BLEi.N. 
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{Inclosure  3,  4.)— tuanslatiox   of   pkoposai^s   oiiicixally   suhmitteD  for  thr 

DISCUSSION   OF  THK  CONFKIIKNCE. 


Neic  draft  of  a  convention  for  the 
intemationul  exchanges  of  official 
documents  and  of  scientific  and 
literary  publication^i. 

Article  1.  There  shall  be  estab- 
lished in  each  of  the  contracting 
states  a  bureau  charged  with  the 
duty  of  the  exchanges. 

Art.  2.  Publications  which  the 
contracting  states  agree  to  ex- 
change are  the  following:  (I)  The 
official  documents,  ])arlianientar.v, 
adininistrative,which  are  published 
in  th(»  country  of  their  origin;  (2) 
the  works  executed  by  order  and 
al  the  expense  of  the  Governments; 
(3)  the  publications  of  academies 
and  learned  societies,  of  universi- 
ties and  schools,  as  far  as  the  Gov- 
ernments shall  be  able  to  obtain 
them. 

Art.  3.  Each  bureau  shall  cause 
to  be  j)rinted  a  list,  as  complete  sis 
possible,  of  the  publications  that 
it  is  able  to  i)lace  at  the  disposal 
of  the  contracting  states. 

That  list  shall  be  corrected  and 
completed  each  year,  and  regularly 
addressed  to  all  the  bureaus  of  ex- 
change. 

Art,  4.  The  bureaus  of  exchange 
will  arrange  l)etween  themselves 
the  number  of  copies  which  in  cer- 
tain cases  they  may  demand  and 
furnish. 

Art.  5.  The  bureaus  of  ex- 
changes will  determine  among 
themselves  the  models  of  packages 
of  different  publications. 

Art.  G.  Shipments  shall  be  made 
directly  from  bureau  to  bureau. 
Uniform  models  and  formulas  for 
the  invoices  of  the  contents  of  the 
cases,  a«  well  as  for  all  administra- 
tive correspondents'  requests  and 
acknowledgments  of  reception, 
&c.,  shall  be  adopted. 

Art.  7.  For  shipments  to  foreign 
countries,  each  state  a*ssum€*s  the 
cost  of  packing  and  of  transporta- 
tion to  destination  and  for  coun- 
tries beyond  the  sea  to  the  port  of 
debarkation. 


Am*'ndment4s   made    to    tlie   drafts 
agreetl  upon  by  the  conference  of 

1880. 


Without  alteration. 


The  words  ^^  with  subsidies'^  \\^vq 
been  omitted  fronmhe  second  x)ara- 
grapli. 


The  second  X)aragraph  of  this 
article  replaces  the  fourth  article 
of  the  draft  of  1880. 


Artich^  5  of  the  draft  of  1880. 


Art.  G  of  the  draft  of  1880. 


Art.  7  ofthe  convention  of  1880. 


Art.  8  of  the  draft  of  1880. 
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Art.  8,  §  1.  Bureans  of  ex- 
changes may  in  an  official  capac- 
ity serve  as  the  intermediary  be- 
tween the  Parliaments,  the  admin- 
istrations, and  the  learned  societies 
of  the  contracting  states  for  the  re- 
ception and  forwarding  of  their 
publications. 

§  2.  It  remains,  however,  well 
understood  that  in  such  cases  the 
duty  of  the  bureaus  of  exchanges 
will  be  confined  to  the  transmis- 
sion free  of  cost  of  the  works  ex- 
changed, and  that  those  bnreans 
will  not  in  any  manner  take  the  in- 
itiative to  bring  about  the  estab- 
lishment of  such  relations  between 
the  piyliauients,  administrations, 
and  learned  societies  of  foreign 
countries. 

Art.  9.  TheBc  provisions  apply 
only  to  documentiS  and  works  pub- 
lished after  the  date-of  the  present 
convention.  It  is  nevertheless  <ie- 
sirable  that  the  contracting  states 
should  endeavor  to  obtain  the  pre- 
ceding series  or  volumes,  so  that 
a  comi>li*to  set  of  each  collection  at 
least  should  be  found  in  one  of  the 
libraries  in  each  state. 

Akt.  10  [A>if].  The  respective 
Governments  agree  further  to  cause 
to  be  sent  to  tbe  legislative  cham- 
l)ers  of  each  contracting  state,  as 
soon  as  they  are  published,  and 
without  passing  through  the  inter 
mediary  of*  the  bureaus  of  ex- 
changes, a  copy  of  the  ofllicial  jour- 
nal and  of  the  parliamentary  docu- 
ments and  annals. 

Art.  11.  The  stat^^s  which  have 
not  taken  part  in  the  present  con- 
vention are  admitted  to  adhere  to 
it  upon  making  the  request. 


This  adhesion  is  to  be  notified  to 
the  Belgian  Government  through 
the  diplomatic  channel  and  by  the 
latter  Government  to  all  the  other 
states  signing  it. 

Art.  12.  The  jfresent  conven- 
tion shall  be  ratified  and  the  rati- 
fications exchanged  at  Brussels  as 
soon  as  it  is  practicable.    It  is  con- 


§  1  is  a  reproduction  of  Article  9 
of  the  former  draft,  to  which  have 
been  added  the  words  Parliament 
et  administration. 


§  2  is  new. 


The  amendments  to  the  forego- 
ing articles  were  requested  by  the 
French  Government. 


Art.  10  of  the  draft  of  1880. 


Proposed  by  the  Belgian  Gov- 
ernment. 


These  last  two  articles  did  not 
form  part  of  the  text  agreed  on  in 
1880;  they  have  been  adopted  by 
the  dej)artment  of  foreign  affairs 
of  Belgium  at  the  same  time  as  the 
introductory  formula  of  such  dip- 
lomatic documents. 

It  is  not  <leemed  necessary  to 
here  re[)roduce  that  preamble  in 
which  all  the  contracting  states 
should  be  enumerated. 


i 
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claded  for  ten  years  from  the  day 
of  the  exchange  of  ratitieatious,  and 
it  shall  remain  in  force  beyond  that 
time  80  loufj  as  one  of  the  Govern- 
ments shall  not  have  declared  six 
months  in  advance  that  it  de- 
nounces the  same. 

(iHohsure^i  6,  omitted.) 
llnclosure  7.— Translation.]— Final  pkotocol  of  a  conference  signed  by  all  thr 

DELEGATES. 

The  nndersigned  delepites  of  Austria-Hungary,  of  Belgium,  of  Spain, 
of  Brazil,  of  the  United  States  of  America,  of  Frai»ce,  of  Ital}',  of  Por- 
tugal, of  Eoumania,  of  Servia,  and  of  Switzerland,  met  at  Brussels  on 
the  10th  of  April,  1883,  with  a  view  of  preparing  an  international  con- 
vention, having  for  its  object  the  exchanges  of  official  documents  and 
literary  and  scientific  publications. 

As  a  result  of  the  deliberations  recorded  in  the  minutes  of  their 
meetings,  they  have  signed  a  draft  of  the  convention  annexed  to  the 
present  final  protocol,  marked  A.  They  agreed  to  submit  it  to  the  ap- 
probation of  their  respective  Governments. 

The  undersigned  deem  it  proi)er  to  remark  that  in  preparing  this  draft 
*of  a  convention  the  delegates  of  the  Governments  represented  at  the 
conference  sought  to  attain  two  quite  distinct  ends. 

1.  To  centralize  as  much  as  ])ossible  in  a  single  library  in  each  of 
their  countries  all  those  official  documents,  parliamentary  and  admin- 
istrative, that  the  contracting  Governments  publish,  and  such  of  the 
publications  of  the  learned  bodies,  and  of  the  literary,  scientific,  artistic, 
&c.,  societies,  as  they  may  be  able  to  i)rocure. 

2.  To  facilitate  for  these  learned  societies  in  all  countries  the  means 
of  exchanging  their  publications  among  themselves. 

The  role  of  the  contracting  countries  will  therefore  be  twofold ;  on 
the  one  hand  initiative,  correspcmding  to  the  formal  obligation  to  furnish 
the  documents  emanating  from  them;  on  the  other  hand,  a  r61e  of  vol- 
untary intermediary  in  the  assistance  which  they. will  accord  at  their 
pleasure  to  learrt^cl  societies  and  bodies  of  all  sorts  for  the  establishment 
of  relations  with  similiir  institutions  in  foreign  countries. 

In  the  opinion  of  the  delegates  such  assistance  should  always  remain 
purely  friendly  and  ollicious.  The  obligation  to  exchange  extends  in 
no  respect  to  the  independent  associations ;  but  the  Governments  may 
demand  in  return  for  the  services  th(\v  render  to  those  societies,  as  in- 
intermediaries  and  for  the  free  transjnutation  which  they  accord  them, 
a  certain  number  of  documents  which  will  increase  the  number  of  those 
which  the  bureaus  of  exchange  have  for  the  purpose  of  sending  abroad. 

The  undersigned  delegates  of  Austria-Hungary,  of  Belgium,  of  Brazil, 
of  Spain,  of  Italy,  of  Portugal,  of  Roumania,  and  of  Servia,  considering 
the  utility  of  direct  and  prompt  exchanges  of  parliamentary  documents 
between  the  legislative  assemblies  of  the  different  states,  have,  moreover, 
signed  the  draft  of  a  convention  annexed  to  this  final  protocol,  marked 
B.  They  agree  t<)  subuiit  it  at  the  same  time  as  the  draft  of  the  general 
convention,  marked  A,  to  tlie  approbation  of  their  respective  Govern- 
ments. 

The  undersigned  delegates  of  France,  while  recognizing  the  incon- 
testable advantage  of  rapid  exchanges  among  the  various  Parliaments, 
and  the  exceptional  interest  which  the  international  conference  may 
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assi^  to  them,  deem  that  tliose  exchanpfes  do  not  require  to  be  direct, 
that  they  may  be  very  rai)idly  made  by  the  bureaus  of  exchaufjes,  and 
that  they  »houhl  remain  entirely  free  for  the  Parliaments.  The  dele- 
f^ates  of  Franee  think  that  it  would  have  sufticed  to  express  the  wish 
of  the  chambers,  and  to  render  them  regular. 

The  un<lersi^ned  delepites  of  the  United  States  of  America  and  of 
Switzerland  share  this  oi)inion. 

P*inally,  before  separating*  the  conference  expresses  the  wish  that  the 
contracting  states  shall  endeavor  to  obtain  the  series  or  volumes  pub- 
lished prior  to  the  date  of  the  g^eneral  convention,  so  that  a  complete 
set  of  each  collection  will  be  found  in  at  least  one  library  in  each  state. 

In  testimony  whereof  the  undersigned  delejjates  have  drawn  up  the 
present  final  protocol  and  have  set  their  signatures  thereto. 

Done  at  Brussels  the April,  1883. 

The  signatures  of  the  delegates  of  Austria-Uungary,  Belgium,  Brazil, 
Spain,  United  States  of  America,  Frauce,  Italy,  Portugal,  Koumania, 
Sei-\'ia,  and  Switzerland  follow. 

IJnclosuref^. — Traiwlation. ] — (A.)— Draft  of  convention  signed  by  all  the  dele- 
gates TO  THE   CONFHKENCE   AT  BRUSSELS,    APRIL,    18d3. 

Article  1.  There  shall  be  established  in  each  of  the  contracting 
stiites  a  bureau  charged  with  the  duty  of  the  exchanges. 

Art.  2.  The  ])ublication8  which  the  contracting  states  agree  to  ex-* 
change  are  the  following:  (1)  The  official  documents,  parliamentary 
and  administrative,  which  are  published  in  the  country  of  their  origin ; 
(2)  The  works  executed  by  order  and  at  the  expense  of  the  Governments. 

Art.  3.  Each  bureau  shall  cause  to  bo  i)riiited  the  list  of  the  publica- 
tions thftt  it  is  able  to  place  at  the  disposal  of  the  contracting  states. 

That  list  shall  be  corrected  and  completed  each  year  and  regularly 
addressed  to  all  the  bui;eaus  of  exchanges. 

Art.  4.  The  bureaus  of  exchanges  will  axrange  between  themselves 
the  number  of  copies  which  they  may  demand  and  furnish. 

Art.  5.  The  shipnients  shall  be  made  directly  from  bureau  to  bureau. 
Uniform  models  and  formulas  for  the  invoices  of  the  contents  of  the 
cases,  as  well  as  for  all  administrative  correspondence,  requests,  and 
acknowledgments  of  reception,  4S:c.,  shall  be  adopted. 

Art.  (>.  For  shipments  to  foreign  countries,  each  state  assumes  the 
cost  of  packing  and  of  transportation  to  destination.  When,  however, 
the  shipment  is  made  by  sea,  special  acknowledgments  shall  determine 
the  pr<3j)ortion  of  each  state  in  the  cost  of  transportation. 

Art.  7.  (§  1.)  The  bureaus  of  exchanges  will  serve  as  the  official  in- 
termediaries between  the  learned  bodies  and  the  literary,  scientific,  &c., 
societies  of  the  contracting  states  for  the  reception  and  forwarding  of 
their  publications. 

(§  2.)  It  remains,  however,  well  understood  that,  in  such  cases,  the  duty 
of  the  bureaus  of  exchanges  will  be  confined  to  the  transmission  free  of 
cost  of  the  works  exchange<l,  and  that  those  bureaus  will  not  in  any 
manner  take  the  initiative  to  bring  about  the  establishment  of  those 
relations. 

Art.  8.  These  provisions  apply  only  to  the  documents  and  works  pub- 
li8he<l  after  the  date  of  the  present  convention. 

Art.  9.  The  states  which  have  not  taken  part  in  the  present  con- 
vention are  admitted  to  adhere  to  it  upon  making  the  request. 

This  adhesion  is  to  be  notified  to  the  Belgian  Government  through 


142  REPORT   ON   EXCHANGES. 

the  diplomatic  clianuel  and  by  the  latter  GoverniDent  to  all  the  other 
states  signing  it. 

Art.  10.  The  present  convention  shall  be  ratified  and  the  ratifications 
exchanged  at  Brussels  as  soon  as  i)racticable.  It  is  concluded  tor  ten 
years  from  the  day  of  the  exchange  of  the  ratifications,  and  it  shall  re- 
main in  lorce  beyond  that  time,  as  long  as  one  of  the  Governments  shall 
not  have  declared  six  months  in  advance  that  it  denounces  the  same. 

(The  signatures  of  the  delegates  of  Austria-Hungary,  Belgium,  Brazil, 
Spain,  United  States  of  America,  France,  Italy,  Portugal,  Koumania, 
Servia,  Switzerland,  follow.) 

llncloeure  9.— Translation.]— (B.)—-Dkaft  of  convention  for  the  immediate  ex- 
change OF  parliamentary  documents. 

Brussels,  April,  1883. 

Article  1.  Apart  from  the  obligations  arising  from  article  2  of  the 
^jeneral  convention  of  April,  1882,  concerning  the  exchange  of  official 
documents  and  of  scientific  and  literary  publications,  the  respective 
Governments  agree  to  cause  to  be  forwarded  to  the  legislative  cham- 
bers of  each  of  the  contracting  states,  as  soon  as  they  are  published,  a 
copy  of  the  official  journal  and  of  the  parliamentary  annals  and  docu- 
ments which  are  made  public. 

Art.  2.  The  states  which  have  not  taken  part  in  the  present  conven- 
tion are  admitted  to  adhere  thereto  upon  requesting  it. 

This  adhesion  is  to  be  notified  by  the  diplomatic  channel  to  the  Bel- 
gian Government  and  by  the  latter  Government  to  all  the  other  states 
signing  it. 

Art.  3.  The  present  convention  shall  be  ratified  and  the  ratifications 
exchanged  at  Brussels,  as  soon  as  practicable.  It  is  concluded  for  ten 
years  irom  the  day  of  the  exchange  of  the  ratifications,  and  it  shall  re- 
main in  force  beyond  that  time,  so  long  as  one  of  the  Governments  shall 
not  have  declared  six  months  in  advance  that  it  denounces  the  same. 

(The  signatures  of  the  delegates  of  Austria-Hungary,  of  Belgium,  of 
Brazil,  of  Sx)ain,  of  Italy,  of  Portugal,  of  Eoumania,  and  of  Servia  fol- 
low.) 


Remarks  by  Mr,  Boehmer^  on  the  proceedings  of  the  Brusseh  Conference, 

[The  principal  desire  of  the  delegates  to  the  conference  at  Brussels 
(at  least  of  those  of  European  powers)  api)ears  to  have  been  to  central- 
ize— by  the  establishment  of  bureaus  of  exchange — in  a  single  library 
in  each  of  their  countries  all  the  official  documents,  parliamentary^  and 
administrative,  which  the  contracting  Governments  publish,  and  those 
publications  of  the  learned  bodies  and  of  literary,  scientific,  and  artistic 
societies,  &c.,  which  they  may  be  able  to  procuixi. 

Although  M.  Gharmes  (delegate  from  France)  said,  *'  To  confide  to  an 
institution  the  exchange  of  all  mat  may  Interest  science  is  a  chimera,  or^  at 
least,  a  very  complicated  affair,''^  the  Smithsonian  Institution  has  shown 
that  such  a  thing  is  possible,  and  had  the  Institution  the  necessary 
means  it  would  not  be  a  very  difficult  task,  with  its  experience  of  thirty- 
four  years  and  constant  improvements  on  the  system,  to  demonstrate  the 
feasibility  of  a  universal  exchange,  comprising  all  scientific  societies  in 
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the  world.  The  increase  to  its  library,  from  tbis  source,  during  the  year 
has  been  11,789  books,  and  its  total  number  of  books  received  from  the 
exchange  of  its  publications  with  scientific  establishments  abroad  since 
its  organization  now  represent  177,420  books.  The  number  of  packages 
received  from  abroad  for  scientitic  establishments  and  individuals  in  the 
United  States  and  British  America  during  the  year  1882  is  8,359  x)ack- 
ages,  and  a  total  of  103,124  p^ickages  since  the  introduction  of  the 
exchange  system.  The  packages  sent  abroad  through  tbis  channel  in 
1882  were  68,047,  representing  a  bulk  of  2,950  cubic  feet,  and  the  entire 
transmissions  abroad  from  the  United  States  since  introduction  of 
theexchange  system  represents  a  bulk  of  i35,525  cubic  feet,  weighing 
1,160,413  pounds. 

The  system  now  in  operation  in  its  methodical  and  businesslike  char- 
acter of  book-keeping  could  readily  be  extended  so  as  to  meet  all  re- 
quirements and  include  every  known  society  in  the  world  desiring  ex- 
changes with  the  United  States. 

The  French  Government,  however,  does  not  appear  to  be  particularly 
anxious  to  promote  a  general  scientitic  and  literary  exchange  to  any 
great  extent.  At  her  request  Mr.  Charmes  introduced  the  following 
modification : 

**lt  remains,  hoKever,  well  understood  tJuit  in  such  cases  (the  excluinge 
between  societies)  the  duty  of  the  bureaus  will  be  confined  to  the  transmis- 
sion j  free  of  cost,  of  the  works  exchanged,  and  that  those  bureaus  will  not, 
in  any  manner,  take  the  initiative  to  bring  about  tlie  establishment  of  sUrCh 
relations^ 

The  Governments  of  Austria  and  Switzerland  express  themselves 
through  their  delegates  to  the  effect  that  the  bureaus  of  exchange  shall 
confine  themselves  to  the  exchange  of  Government  documents  and  leave 
the  exchange  between  societies  to  themselves. 

Mr.  Alvin,  of  the  Belgian  commission,  states: 

'*  There  is  a  bureau  of  exchanges  in  the  Vniled  States,  the  Smithsonian 
Institution^  but  which,  not  being  official,  does  not  fully  answer  the  object 
we  aim  at^ 

The  general  impression  of  the  delegates  at  the  conference  seems 
to  have  been  that  the  Smithsonian  Institution,  as  a  private  establish- 
ment, has  gradually  possessed  itself  of  the  exchanges,  both  of  scientific 
and  of  Government  documents,  without  authority,  and  cannot  be  con- 
sidered as  fully  responsible,  or  equal  to  the  bureaus  established  in  con- 
sequence of  the  convention.] 

Comments  on  tlie  Articles  of  Convention. 

[Aet.  2.  This  article  in  its  original  form  was  to  include  as  (3)  The  pub- 
licatians  of  academies  and  learned  societies,  of  universities  and  schools,  as 
far  as  the  Government  sfiall  be  able  to  obtain  them. 

This  paragraph  was  discussed  at  great  length  and  objected  to  by  the 
delegate  frpm  Switzerland  on  the  same  grounds  as  would  prevent  the 
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adhesion  of  the  United  States,  both  of  which  have  not  a  centralized 
Government  in  respect  of  public  instruction,  each  State  or  county  hav- 
ing a  separate  system. 

In  monarchical  countries  the  Government  controls  the  majority  of 
educational  establishments  and  also  subsidizes  a  large  number  of  socie- 
ties. Their  publications,  therefore,  would,  in  a  measure,  be  available 
to  the  Government  for  exchange  purposes.  But  the  case  does  not  apply 
to  a  republic. 

All  the  delegates  who  favored  the  passage  of  this  paragraph  gave  it 
only  a  secondary  importance ;  hence  its  defeat  was  easily  obtained. 

Art.  4.  It  was  suggested  to  furnish  as  many  as  15  or  20  copies  to  each 
bureau  to  enable  them  to  supply  the  principal  libraries.  This,  however, 
was  opposed  by  the  delegate  from  Austria-Hungary,  who  thinks  one 
copy,  of  each  work  sufficient  for  each  country. 

The  Smithsonian  Institution,  on  behalf  of  Congress,  under  the  existing 
laws  could  not  give  more  than  one  copj'  to  each  country,  and  even  at 
this  rate  only  8  copies  are  left  for  distribution. 

Art.  5.  The  question  of  forms,  receipts,  &c.,  appears  to  be  satisfac- 
torily settled  by  the  Smithsonian  blanks,  which  are  the  result  of  an 
experience  of  many  men  and  extending  over  many  years. 

Art.  6.  This  paragraph  has  been  opposed  by  the  Smithsonian  Insti- 
tution since  its  first  introduction  for  several  good  reasons,  which  were  ex- 
plained bj^  the  United  States  delegsite  at  the  convention.  The  Smith- 
sonian Institution,  on  behalf  of  the  Government,  should  protest  against 
its  passage,  which  would  work  great  injustice  to  the  United  States. 

Art.  7  (Sec  2).  The  delegates  of  Austria-Hungary  and  of  Switzerland 
explain  ^that  the  duty  of  the  bureaus  of  exchanges  should  be  confined 
to  Government  publications,  and  state  that  in  their  respective  countries 
the  scientific  societies  have  established  a  system  of  exchanges  between 
themselves. 

The  delegate  from  France  proposes  that  only  the  exchange  of  Gov- 
ernment documents  shall  be  obligatory,  while  the  bureaus  may  serve  as 
intermediary  for  the  exchange  of  the  others,  so  as  to  form  for  that  ex- , 
change  a  sort  of  well-organized  x)Ostal  service. 

To  the  Smithsonian  Institution,  the  greater  part  of  whose  library  has 
been  the  direct  result  of  exchange,  and  in  "  taking  the  initiative  to  bring 
about  the  establishment  of  those  relations"  (repudiated  by  the  2d  sec- 
tion of  the  7th  Article),  the  importance  to  itself,  no  less  than  to  the  great 
body  of  learned  societies,  of  the  liberal  interchange  of  scientific  transac- 
tions and  journals  is  too  well  recognized  to  be  lightly  surrendered. 

Another  supplementary  jmint  discussed  bj'  the  convention  and  ac- 
cepted by  all  the  delegates,  except  those  of  the  United  States,  France, 
and  Switzerland,  provides : 

Art.  1.  Apart  from  the  obligations  arising  from  Article  2  of  the  general 
ponvention  oonceming  the  exchange  of  official  documents  and  of  scientific 
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and  literary  publications^  the  respective  Governments  agree  to  cause  to  he 
forwarded  to  the  legislative  chambers  of  each  of  the  contracting  states^  as 
90on  as  they  are  published^  a  copy  of  the  official  journal  and  of  the  par- 
Uamentary  annals  and  documents  which  are  made  public. 

This  article  of  agreement  cannot,  under  existing  circumstances,  be 
accepted  by  the  Smithsonian  Institution  on  behalf  of  the  Government, 
owing  to  the  limited  number  of  copies  at  the  disposal  of  the  Institution. 
The  sendings  of  the  United  States  Government  publications  are  made 
in  the  comparatively  short  intervals  of  about  six  months,  and  contain 
all  the  documents  that  are  desired  in  two  copies  under  this  act.  This 
would  constitute  three  copies  to  each  bureau.  The  additional  number  of 
copies  could  only  be  obtained  by  special  act  of  Congress,  and  it  would 
be  an  unnecessary  expense,  both  in  cost  of  x)rinting  and  transportation, 
without  giving  an  equivalent  advantage.] 


From  the  Department  of  State  July  9, 1883,  to  the  Smithsonian  Institution. 

Sib:  I  inclose  a  copy  of  a  dispatch  from  our  minister  at  Brussels, 
and  a  copy  of  the  completed  edition  of  the  proceedings  of  the  Brussels 
Conference  on  International  Exchanges,  to  which  it  refers;  also,  a  copy 
of  the  ^^  note  from  the  British  Envoy  jV  therein  mentioned. 

I  am,  sir,  your  obedient  servant, 

John  Davis, 
Acting  Secretary. 

From  the  Smithsonian  Institution,  July  10,  1883,  to  the  Hon.  John  Davis^ 

Assistant  Secretary  of  State. 

Sib:  I  have  the  honor  to  acknowledge  the  receipt  of  the  copy  of  the 
dispatch  from  the  United  States  minister  at  Brussels,  giving  the  results 
of  the  Brussels  Conference  on  International  Exchanges,  inclosed  with 
your  letter  of  May  16,  and  re8i>ectfully  return  the  same  herewith  in  ac- 
cordance with  your  request. 

Very  respectfully,  your  obedient  servant, 

Spencer  F.  Baibd. 

From  the  Smithsonian  Institution^  July  24,  1883,  to  the  Son.  John  Davis^ 

Acting  Secretary  of  State. 

Sib  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  communica- 
tion of  July  9,  and  to  thank  you  for  the  copy  it  inclosed  of  the  proceed- 
ings of  the  Brussels  Conference  on  International  Exchanges. 

Very  respectfully,  your  obedient  servant, 

Spencer  F.  Baird, 
H.  Mis.  69 10 
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From  the  Smithsaninn  huttittUiony  August  20, 1883,  to  the  Hon.  John  Davitt^ 

Acting  Secretary  of  State. 

Sir:  In  forwardiog  bere  a  special  commaDication  iu  reference  to  the 
proposition  for  tbe  immediate  exchange  of  parliamentary  documents, 
I  beg  to  offer  some  general  remarks  upon  the  proceedings  of  the  Bel- 
gian convention. 

I  was  much  gratified  to  find  that  the  position  of  the  Smithsonian 
Institution  in  regard  to  the  expenses  of  the  transportation  of  packages 
was,  in  great  measure,  acceded  to.  As  suggested  by  Mr.  Kuelens,  it  is 
usually  perfectly"  practicable  to  arrange  for  the  prepayment  of  charges 
for  land  transportation  through  from  the  point  of  transmission.  The 
ease  is  very  different  where  shipments  by  steamer  interpose;  and  it  is 
for  this  reason  that  the  Smithsonian  Institution  urges  that  delivery, 
free  of  expense,  should  terminate  at  the  port  of  embarkation,  rather 
even  than  at  the  port  of  debarkation,  although  the  latter  could  perhaps 
be  arranged  for,  if  the  former  were  not  equally  convenient.  In  no  event 
can  it  agree  to  arrange  for  delivery  free  of  charge  at  the  ultimate  des- 
tination of  the  sending. 

The  Smithsonian  Institution  does  not  insist  on  delivery  to  consuls  of 
joreign  Governments  at  the  shipping  ports,  although  this  is  a  conven- 
ience.  It  is  quite  willing  to  deliver  directly  on  board  the  steamships, 
although  it  has  found  no  hesitation  whatever  on  the  part  of  any  foreign 
consuls  in  taking  charge  of  the  packages.  In  some  cases  these  parcels 
are  forwarded  by  Government  vessels  that  happen  to  be  in  port;  in 
ethers,  by  regular  foreign  steamship  lines  carrying  free  under  subsidies. 
In  all  cases  a  bill  of  lading  for  each  shipment  is  transmitted  direct  by 
the  Institution  to  the  agent  of  the  international  exchange  in  the  coun* 
tries  addressed. 

The  second  point  which  seems  to  have  involved  more  or  less  debate 
was  whether  the  system  of  exchange  should  include  the  publications 
•f  the  Governments  only,  or  those  of  societies  and  individuals  generally. 

The  Smithsonian  Institution  agrees  with  those  who  take  the  more 
liberal  and  comx)rehensive  view,  as  the  increase  and  diffusion  of  knowl- 
edge depend  much  more  ux)on  the  interchange  of  information  in  regard 
to  scientific,  industrial,  and  technical  researches  than  upon  the  trans- 
mission of  the  publications  alone  of  the  several  Governments. 

It  was  solely  and  exclusively  for  the  distribution  and  exchange  of  its 
cwn  publications,  and  those  of  affiliated  bodies,  that  the  Smithsonian 
Institution  undertook,  nearly  one-third  of  a  century  ago,  its  responsible 
iuty,  and  unless  permitted  to  include  both  divisions  in  its  functions,  it 
wonkl  prefer  to  confine  it^jelf  to  the  more  comprehensive  and  original 
one. 

As,  however,  the  machinery  of  administration  is  sufficiently  elastic  to 
embrace  the  whole  subject,  and  the  additional  expense  attendant  com- 
paratively trifling,  there  appears  to  be  no  good  reason  for  a  duiilication 
cf  agencies.    It  is  fully  believed  by  the  Institution  that  a  cessation  of 
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its  general  system  of  exchanges  would  be  considered,  the  world  over,  a 
very  disastrous  blow  to  the  cause  of  science  and  education. 

The  Institution  however  does  not  undertake  any  responsibility  in 
the  matter  beyond  transmitting  what  is  offered  to  it,  or  in  distributing 
what  comes  through  its  agencies;  although  it  is  frequently  called  upon 
to  make  out  lists  of  addresses,  both  in  America  and  elsewhere,  to  which 
special  or  continued  publications  may  be  advrntageously  supplied. 

I  may  say  in  this  connection  that  our  experience  of  the  administra- 
tion  of  the  system  of  miscellaneous  exchanges  by  Government  bureaus 
has  not  been  satisfactory'.  In  nearly  all  cases  where  we  have  changed 
our  agency  from  that  of  a  bookseller,  or  other  private  party,  to  that  of 
an  international  bureau,  there  have  been  energetic  and  earnest  expres- 
sions of  dissatisfaction  in  regard  to  the  latter.  This,  however,  will 
doubtless  be  remedied  with  time  and  experience. 

Referring  to  the  expression  of  Minister  Fish's  regrets  as  to  the  absence 
of  American  publications  among  the  1,100  or  1,200  periodicals  in  the 
reading  room  of  the  Royal  Library  of  Brussels,  there  would  appear  to  be 
no  particular  obligation  on  the  part  of  the  publishers  of  such  journals 
in  the  United  States  to  forward  them  to  any  one  library  other  than  in 
exchange,  or  in  return  for  a  proper  compensation. 

Very  respectfully,  your  obedient  servant, 

Spencer  F.  Bairb. 

From  the  Smithsonian  histitutiony  August  20,  1883,  to  the  Hon.  John 

DaviSj  Acting  Secretary  of  State. 

Sir:  I  have  the  honor  to  acknowledge  receipt  of  your  communication 
of  July  24,  inclosing  a  second  copy  of  a  dispatch  from  Minister  Fish, 
of  the  24th  April,  in  reference  to  the  proceedings  of  the  Convention  on 
International  Exchanges,  held  in  Brussels  during  the  present  year. 

The  proposition  for  this  supplemental  exchange  of  parliamentary  doc- 
uments involves  the  transmission  from  Washington,  to  all  nations  giv- 
ing their  adhesion  to  the  same,  of  copies  of  the  Congressional  Record, 
of  all  bills  and  joint  resolutions,  and  of  official  reports  made  by  Con- 
gress, day  by  day  as  they  come  from  the  press;  but  does  not  include 
the  publications  of  the  Departments,  which  are  embraced  in  the  general 
system  of  distribution  by  the  Smithsonian  Institution. 

This  will  involve  the  procuring  of  a  second  set  of  the  publications  in 
question  for  the  legislature  of  each  Government,  in  addition  to  that 
which  is  now  furnished  to  a  designated  depositary. 

It  will  be  impossible  to  promise  such  a  second  set  of  legislative  pub 
lications  to  a  considerable  number  of  addresses  without  ascertaining 
the  views  of  the  Joint  Library  Committee  of  Congress  in  regard  to  it. 
This  body,  however,  already  has  the  power  to  enter  into  the  arrange- 
ment, as  existing  law  directs  the  Public  Printer,  in  addition  to  the  reg- 
ular number  of  fifty  sets,  to  furnish  fifty  additional  copies  of  any  work- 
that  may  be  indicated  by  the  aforesaid  committee  as  needed  for  purpo- 
ses of  international  exchange. 
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At  present  all  the  GovemmentB  of  the  several  countries  engaged  in 
this  system  of  international  exchanges  have  indicated  some  public  li- 
brary as  the  recipient  of  what  may  be  sent  from  the  (Jnited  States, 
and  in  most  cases  the  actual  agent  of  collection  and  distribution.  The 
transmissions  themselves,  however,  are  made  by  an  international  bureau. 

To  make  daily  sendings  of  the  publications  in  question  would  involve 
much  additional  trouble  and  very  great  expense  for  postage;  and  I 
would  suggest  that  the  State  Department  take  the  necessary  measures 
to  bring  to  the  notice  of  the  International  Postal  Union  the  propriety 
of  considering  all  matter  of  this  kind  as  privileged,  and  to  be  forwarded 
free.  As  all  the  great  nations  of  the  world  are  members  of  the  Union, 
and  each  Government  collects  its  postages  in  advance,  it  will  simply 
amount  to  the  relinquishing  by  each  of  the  postal  charges  on  its  own 
official  matter.  It  would  seem  quite  proper,  in  addition,  that  the  frank 
should  extend  to  all  official  correspondence  of  the  Unit^  States  Gov- 
ernment with  parties  outside  of  its  limits,  although  American  members 
of  the  Postal  Convention  appear  to  have  been  largely  instrumental  in 
preventing  this  simplification  of  the  official  intercourse. 

In  view  of  all  these  circumstances,  it  would,  I  think,  be  quite  proper 
to  notify  Minister  Fish  that,  while  the  United  States  accepts  the  general 
principle  of  this  supplementary  exchange,  formal  action  and  participa- 
tion must  be  deferred  until  the  pleasure  of  the  Joint  Committee  of  the 
Library  of  Congress  can  be  ascertained. 

In  this  connection  I  would  inquire  whether  it  might  not  simplify  mat- 
ters to  deliver  to  the  agents  m  Washington  of  the  respective  Govern- 
ments the  publications  to  be  forwarded  under  this  regulation.  In  the 
contrary  event,  each  country  should  be  requested  to  designate  a  specific 
address  to  which  the  publications  in  question  should  be  transmitted. 

I  may  mention  that  at  present  a  definite  exchange  of  the  publications 
in  question  has  already  been  indicated  through  the  Smithsonian  Insti- 
tution between  the  United  States  House  of  Kepresentatives  and  the 
Legislative  Chambers  of  France,  in  virtue  of  a  proposition  to  that  effect 
from  France,  and  formally  accepted  by  resolution  of  the  House  of  Rep- 
resentatives. These,  however,  are  sent  in  bulk,  or  by  sessions,  and  not 
day  by  day  as  proposed. 

Very  respectfully,  your  obedient  servant, 

Spencer  F.  Baird. 

Fro^n  the  Department  of  State^  September  26,  1883,  to  the  Smithsonian 

Institution. 

Sir:  Acknowledging  the  receipt  of  various  letters  from  you  bearing 
date  the  20th  August  last,  touching  different  features  of  the  question 
of  the  international  exchange  of  documents,  which  formed  the  subject 
of  consideration  at  a  recent  conference  in  Brussels,  I  beg  to  inclose  here- 
with a  printed  report  of  the  proceedings  of  the  conference,  and  to  ob- 
serve that  the  Belgian  Government  informs  the  Department  through  its 


REPORT   ON   EXCHANGES.  149 

minister  here  tliat  it  adheres  to  the  two  drafts  of  a  convention  marked 
respectively  A  and  B,  and  to  the  final  report  of  the  deliberations  of  the 
conference  [pp.  36  et  seq.  of  the  inclosed  pamphlet],  and  expresses  a 
desire  to  learn  the  attitude  of  the  United  States  with  respect  to  these 
conclusions  at  the  earliest  convenient  date,  in  order  that  the  conference 
which  is  to  adopt  the  final  arrangement  may  be  convoked  with  little 
delay. 

Although  the  view  already  stated  by  you  in  your  various  communi- 
cations of  August  24  are  apparently  ample,  it  seems  proper  that  the 
questions  thus  formally  submitted  by  the  Belgian  minister,  should  be 
referred  for  such  supplementary  consideration  of  the  Secretary  of  the 
Smithsonian  Institution  as  he  deems  it  pertinent  to  give. 

A  more  special  response  to  one  or  more  of  your  letters  of  August  24 
will  doubtless  soon  be  prepared. 

I  am,  sir,  your  obedient  servant, 

John  Davis, 
Acting  Secretary. 

From  the  Smithsonmn  Institution^  October  4,  1883,  to  the  Hon.  John 

Davisy  Acting  Secretary  of  State. 

Sib  :  I  have  just  received  at  this  place  your  letter  of  the  26th  of  Sep- 
tember asking  a  formal  consideration  of  paragraphs  A  and  B  and  the 
general  conclusions  of  the  report  of  the  conference  in  regard  to  inter- 
national exchanges  held  at  Brussels. 

In  .  compliance  therewith  the  Smithsonian  Institution  recommends 
the  acceptance  of  section  A  in  its  actual  form,  and  begs  to  express  its 
willingness  to  carry  out  the  provisions  thereof  as  far  as  the  means  at 
its  command  will  allow.  More  than  one  series  of  Government  publica- 
tions cannot  at  present  be  promised  to  any  one  foreign  Government. 

The  latitude  permitted  by  Article  6  in  reference  to  shipments  by  sea 
removes  the  objection  made  to  the  previous  agreement. 

So  far  as  the  class  of  beneficiaries  referred  to  in  Article  7  is  concerned, 
the  Institution  reserves  the  right,  as  a  branch  of  its  own  original  system, 
to  use  such  additional  agencies  of  distribution  as  it  may  deem  proper, 
since  experience  has  shown  that  in  some  cases  at  least  these  are  the 
moie  expeditious  channels  of  transmission.  The  same  reservation  is 
made  in  reference  to  the  service  between  scientific  men  in  America  and 
those  elsewhere ;  between  individuals  and  public  libraries,  as  also  in 
connection  with  the  interchange  of  specimens  of  natural  history,  for 
none  of  which  is  provision  made  as  recommended  by  the  Institution 
subject  to  the  approval  and  co-operation  of  Congress. 

The  general  conclusions  of  the  conference,  as  indicated  on  page  36  of 
the  pamphlet  (herewith  returned),  are  satisfactory  to  the  Institution; 
but  modifications  may  be  found  necessary  in  carrying  the  system  into 
fall  operation. 

I  have  the  honor,  &c.,  &c.,  Spbnoeb  F.  Baibd. 
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LIST  OF  OFFICIAL  PUBLICATIONS  RECEIVED  FROM  THE  PUBLIC  PRINTER 

DURING  THE  YEAR  1883. 

AGRICULTURAL  DEPARTMENT. 

Artosian  wells  upon  the  great  plains.    37  p.  and  map.    8yo.    Paper. 

Preliminary  report  on  the  forest  trees  of  the  Mississippi  Valley,  and  tree  planting  ou 
the  plains.    45  p.    Svo.    Paper. 

Resnlta  of  field  experiments  with  varions  fertilifers.  By  Prof.  W.  O.  Atwater,  Pb.  D. 
183  p.  8yo.  Paper. 

Annual  report  1881-'82.  704  p.  Svo.   Cloth. 

Culture  of  the  date.  By  W.  G.  Klee.  25  p.  8vo.  Paper. 

Encouragement  to  the  sorghum  and  beet  sugar  industry.  A  record  of  practical  ex- 
periments conducted  under  the  direction  of  the  Commissioner  of  Agriculture. 
64  p.  8yo.  Paper. 

Investigation  of  sorghum  as  a  sugar  producing  plant.  Season  1882.  Peter  Collier.  68 
p.  8vo.  Paper. 

Contagious  diseases  of  domesticated  animals.  Investigations  by  the  Department  of 
Agriculture.  271  p.  8vo.  Paper. 

Special  Reports, 

'  No.  52.  Report  on  yield  per  acre  of  cotton,  com,  potatoes,  and  other  field  crops,  with 

comparative  product  of  fruits;  also  local  freight  rates  of  transportation  cou> 

paniee.  November,  1882.   109  p.  8vo.   Paper. 
No.  53.  Report  upon  product  and  price  of  principal  crops  of  1882.    Also  freight  rates 

of  transportation  companies,  including  changes  of  the  winter  tariif.    December, 

1882.  79  p.  8vo.   Paper. 
No.  54t  Sorghum  sugar  industry.   Address  of  the  Hon.  George  B.  Loring  before  the 

Mississippi  Valley  Cane-Growers  Association.     Saint  Louis,  Mo.,  December  14, 

1882.  19  p.   8vo.   Paper. 

No.  55.  The  Grange.  Its  origin,  progress,  and  educational  purposes.  18  p.  8vo. 
Paper. 

No.  56.  Report  upon  the  numbers  and  values  of  farm  animals,  of  product  and  qual- 
ity of  cotton,  and  comparative  values  of  American  and  European  farm  imple- 
ments ;  also  rat«s  of  transportation  in  Europe  and  the  United  States.    February, 

1883.  74  p.   8vo.   Paper. 

On  jnte  culture  and  the  importance  of  the  industry.    By  Prof.  S.  Waterhouse.   21  p. 

8vo.   Paper. 
No.  57.  Report  on  the  distribution  and  consumption  of  corn  and  wheat,  and  the  rates 

of  transportation  of  farm  products.   March,  1883.   39  p.   8vo.   Paper. 
No.  58.  Report  on  the  area  and  condition  of  winter  wheat,  and  the  condition  of  farm 

animals.   Also  spring  rates  of  transportation  of  farm  products.   April,  1883.    46  p. 

8vo.   Paper. 
No.  59.  Report  of  condition  of  winter  grain,  the  progress  of  cotton  planting,  and  esti- 
mates of  cereals  of  1882,  with  freight  rates  of  transportation  companies.     May, 

1883.   65  p.   8vo.   Paper. 
No.  60.  Report  of  acreage  of  spring  grain  and  cotton,  the  condition  of  winter  wheat, 

and  European  grain  prospects,  with  freight  rates  of  transportation  companies. 

June,  1863.   56  p.   8vo.   Paper. 
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No.  61.  Report  on  the  area  of  com,  potatoes,  and  tobacco,  and  the  condition  of  grow- 
ing crops  in  the  United  States  and  Earope,  with  a  report  on  rates  of  transporta- 
tion.  July,  1883.   48  p.   8vo.   Paper.   ^ 

No.  62.  Observations  on  the  soils  and  products  of  Florida.  By  William  Saunders.  3t 
p.  8vo.  Paper. 

No.  63.  The  Grasses  of  the  United  States.   By  Dr.  George  Yasey.   47  p.   8vo.   Paper. 

No.  64.  Report  on  condition  of  crops,  American  competition,  and  freight  rates  of  trans- 
portation companies.   August,  1883.   80  p.   Hvo.   Paper. 

No.  65.  Report  on  condition  of  crops,  and  freight  rates  of  transportation  companiea, 
September,  18«3.   55  p.   8vo.   Paper. 

Division  of  Ent4>mology. 

Balletin  No.  1.  Reports  of  experiments,  chiefly  with  kerosene,  upon  the  insects  injuri- 
ously affecting  the  orange  tree  and  the  cotton  plant.    62  p.    8vo.    Paper. 

Balletin  No.  2.  Reports  of  observations  on  the  Rocky  Mountain  locust  and  chinok 
bug,  together  with  extracts  from  the  correspondents  of  the  division  on  miscel- 
laneous insects.   36  p.   8vo.    Paper. 

Bulletin  No.  3.  Reporta  of  observations  and  experiments  in  the  practical  work  of  the 
division  made  under  the  direction  of  the  Entomologist.  75  p.,  and  plates.  8vo. 
Paper. 

Chemical  Division, 

Balletin  No.  1.  An  investigation  of  the  composition  of  American  wheat  and  com.  Bj 
Clifford  Richardson,  assistant  chemist.    69  p.    8vo.    Paper. 

Division  of  Statistics  (new  series). 

Report  No.  1.  Report  on  condition  of  crops,  yield  of  grain  per  acre,  and  on  freight 
rates  of  transportation  companies.      October,  1883.      26  p.     8vo.    Paper. 

Report  No.  2.  Report  on  yield  of  crops  per  acre,  on  the  progpress  of  sorghum  growing, 
the  crops  of  Europe,  and  on  freight  rates  of  transportation  companies.  November, 
1883.     59  p.     8vo.     Paper. 

Miscellaneous, 

Special  Report  No.  1.     Forest  trees  in  the  United  States.    Address  of  the  Hon.  Georg» 
B.  Loring,  before  the  American  Forestry  Congress,  at  Saint  Paul,  Minn.     August   % 
8,  1883.     41  p.    8vo.    Paper. 

AMERICAN   AS80CIATI0X  OF  THE   RED   CROSS. 

Constitution  for  State  and  Associate  Societies  of  the  Red  Cross  of  the  Geneva  Coi>- 

vention.    With  notes.     10  p.     8vo.     Paper. 
History  of  the  Red  Cross.     227  p.     8vo.     Paper. 

CIVIL  SERVICE  COMMISSION. 

Civil  service  act,  rules  and  regulations.     18  p.     8  vo.     Paper. 
Amended  civil  service  rules.     8  p.     8vo.     Paper. 

COURT  OF   CLAIMS. 

Cases  decided  in  the  Court  of  Claims  at  the  DeceniUcr  term,  1881,  with  abstracts  oC 
decisions  of  the  Supreme  Court  in  appeal  to  oases  from  October,  1881,  to  May« 
r-82.  Reported  by  Charles  C.  Nott  and  Archibald  Hopkins.  Vol.  17.  499  pu 
Hvo.  Paper.  Vol.  18,  December  term,  1882-'a3.  Reported  by  William  A.  Rich- 
ardson.   814  p.    8vo.     Paper. 
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UNITED  STATES  CONGKESS. 

'CongreBsional  directory,  second  sessiou,  Forty-seventb  Cougress,  first  edition  corrected 

to  December  11,  1882.    17G  j).    8to.    Paper. 
Memorial  address.    Ferdinand  Wood.    February  28,  1881.    40  p.    8vo.    Cloth. 
Congressional  Record,  second  session  Forty-seventh  Congress.    Vol.  14.    Parts  1-4* 

3,777  p.     4vo.     Half  Russia.    Index  to  Vol.  14.    221  p.    8vo.     Half  Russia. 

HOUSE  OF  REPRESENTATIVES. 

Digest  and  manual  of  the  rules  and  practice  of  the  House  of  Representatives.    Sixth 

edition,  second  session  Forty-seventh  Congress.    4G1  p.    8vo.    Paper. 
Executive  documents: 

Second  session  Forty-sixth  Congress.    Vols.  2, 10, 14, 18, 20, 22.    8vo.    Sheep. 
Third  session  Forty-sixth  Congress.    Vols.  1,  5,  G,  9,  10,11,14,  15,28,29,30. 

8vo.    Sheep. 
First  session  Forty-seventh  Congress.    Vols.  5,  8, 13, 15, 19, 24."    8vo.    Sheep. 
House  journal: 

First  session  Forty-seventh  Congress.    2,380  p.    8vo.    Sheep. 
Second  session  Forty-seventh  Congress.    834  p.    8vo.    Sheep. 
House  reports: 

P^rst  session  Forty-seventh  Congress.    Vols.  1, 5.    8vo.    Sheep. 
Miscellaneous  documents : 

Forty-fifth  and  Forty-sixth  Congresses,  1876-1880  inclusive.    Digest  of  elec- 
tion cases.    522  p.    8vo.    Sheep. 
First  session  Forty-seventh  Congress.    Vols.  1,  9,  11,  14,24.    Paits  I  and  11. 
8vo.    Sheep. 

UNITED  STATES  SENATE. 

Senate  journal : 

Special  session,  October  10,  1881,  and  first  session  Forty-seventh  Congress. 

1,750  p.    8vo.    Sheep. 
Second  session,  Forty-seventh  Congress,    742  p.    8vo.    Sheep. 
Executive  documents: 

Third  session  Forty-fifth  Con gress.     Coast  Survey  Report,  June,  1878.    306  p. 

Appendices  and  maps.    8vo.    Sheep. 
Special  session,  October  10,  1881.    Proceedings  of  the  luternational  Sanitary 

Convention.    8vo.    Slieep. 
•  Miscellaneous  documents: 

Second  session  Forty- sixth  Congress.    Vol.  3.    846  p.    8vo.    Sheep.    Coast 

Survey  Report.    214  p.    32  maps.    4vo.    Sheep. 
Third  session  Forty-sixth  Congress,  and  special  session  Forty-seventh  Con- 
gress.   Vol.  1.    8vo.     Sheep. 
First  session  Forty-seventh  Congress.    Vol.  4. 
Second  session  Forty-sevenlh  Congress.    Nos.  33-85,  except  77  and  84.    8vo. 

Sheep.     Special  session,  October  10,  1881,  and  first  session  Forty-seventh 

Congress.    Vol.  2. 
Senate  reports : 

First  session  Forty-seventh  Congress.    Vols.  1,2, 3.    8vo.    Sheep. 

INTERIOR  DEPARTMENT. 

Report  on  the  Hot  Springs  of  Arkansas.    By  Alonzo  B'ell.    27  p.    8vo.    Paper. 

Laws,  regulations,  &.C.,  relating  to  the  Hot  Springs  Reservation.  1883.  25  p.  8vo. 
Paper. 

Register  of  the  Department,  corrected  to  April  25,  1883.     152  p.    8vo.    Paper. 

Register  of  the  Department,  corrected  to  July  1.^,  188^^.     160  p.    8vo.    Paper. 

Bupplementary  catalogue  of  books  added  to  the  library  of  the  Department  from  Feb- 
ruary 1,  1881,  to  June  30,  1883.     15  p.    4to.    Pai)er. 
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Census  Office. 

Area  aod  product  of  cereals  grown  in  1879  as  returned  by  the  census  of  1880.  97  p. 
8vo.    Paper. 

Bureau  of  Education, 

Bulletin.    Natural  science  in  secondary  schools.    9  p.    8yo.    Paper. 

Bulletin.    High  school  for  girls  in  Sweden.    6  p.    8vo.    Paper. 

Circular  No.  4,  1882.  Industrial  art  in  schools.  By  Charles  G.  Leland.  37  p.  Svo. 
Paper. 

Circular  No.  5,  1882.    Maternal  schools  in  France.     14  p.    8vo.    Paper. 

C'rcular  No.  6,  1882.    Technical  instruction  in  France.    63  p.    8yo.    Paper. 

Circular  No.  1,  1883.  Legal  provisions  respecting  the  examination  and  licensing  of 
teachers.    46  p.    8vo.    Paper. 

Circular  No.  2,  1883.  Co-education  of  the  sexes  in  schools  of  the  United  States.  40  p. 
8vo.    Paper. 

Circular  No.  3,  1883.  Proceedings  of  the  department  of  superintendence  of  the  Na- 
tional Educational  Association,  at  its  meeting  in  Washington,  February  20  and 
22,  1883.    81  p.     8vo.     Paper. 

Sketch  of  Philadelphia  normal  school  for  girls.    39  p.    8vo.    Paper. 

Historical  sketches  of  the  universities  and  colleges  of  the  United  States.  Edited  by 
Dr.  Franklyn  B.  Hough.    72  p.    8vo.    Paper. 

Articles  exhibited  in  the  Southern  exposition  of  1883,  at  Louisville,  Ky.,  from  the 
Museum  of  the  United  States  Bureau  of  Education.     17  p.    8vo.     Paper. 

Answers  to  inquiries  about  the  United  States  Bureau  of  Education,  its  work  and  his- 
tory, prepared  under  the  direction  of  the  Commissioner  by  Charles  Warren,  M. 
D.    29  p.    8vo.     Paper. 

General  Land  Office, 

Restoration  of  lost  and  obliterated  corners.    March  18,  1883.     13  p.    8vo.    Paper. 

Decisions  of  the  Department  of  Interior  and  General  Land  OfiQce  in  cases  relating  to 
lands  and  land  claims.    From  July,  1881,  to  June,  1883.    669  p.    8vo.    Paper. 

Mining  laws  and  regulations  thereunder.     October  31,  1883.    36  p.    8vo.    Paper. 

Rules  of  practice  in  cases  for  the  United  States  district  land  offices,  the  Greneral  Land 
Office,  and  the  Department  of  the  Interior.  Approved  December  28,  1882.  16  p. 
8vo.    Pai)er. 

Instructions  to  special  agents  appointed  to  prevent  timber  depredations  on  Gov- 
ernment lands,  and  to  protect  the  public  timber  from  waste  and  destruction.  39 
p.    8vo.    Paper. 

Circular.  Instniction  relative  to  entries  under  the  homestead,  pre-emption,  and  tim- 
ber-culture laws.     March  20,  1883.    8  p.    8vo.     Paper. 

Circular  July  19, 1883.    In  regard  to  fencing  of  public  lands.     1  p.    8vo.     Paper. 

Circular.  Instructions  as  to  deposits  by  individuals  for  the  survey  of  public  lauds. 
September  15,  1883.     10  p.    8vo.    Paper. 

Indian  Office. 

Rules  governing  the  court  of  Indian  offenses.    8  p.    8vo.    Paper. 

Laws  and  regulations  relating  to  trades  with  Indian  tribes.    November  1, 1883.     10  p. 

8vo.    Paper.  ' 
Peace  ratified  in  the  Creek  Nation.    Report  of  Commissioners  Clinton  B.  Fisk  and 

£.  Whittlesey,  Muskogee,  Ind.  T.    34  p.    8vo.    Paper. 
Report  on  the  condition  and  needs  of  the  Mission  Indians  of  California.    3 lade  by 

Special  Agents  Helen  Jackson  and  Abbot  Kinney.    35  p.     8yo.    Paper. 
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yational  Muneum, 

fialletin  Ko.  16.    Synopsis  of  the  fishes  of  North  America,  by  David  8.  Jordan  and 

Charles  H.Gilbert.    8vo.    Paper. 
Bulletin  No.  24.   Check-list  of  North  American  reptilia  and  batracbia,  with  catalogue 

of  specimens  in  the  United  States  National  Museum,  by  H.  C.  Yarrow,  M.  D.   249 

p.    8vo.   Paper. 

Patent  Office. 

Rules  of  practice.     Revised  February  1,  1883.    8vo.    Paper. 

Rules  of  practice.    Revised  November  15, 1883.    92  p.    8vo.     Paper. 

Decisions  of  tbe  Commissioner  for  the  year  1882.    594  p.    8vo.     Paper. 

Karnes  and  addresses  of  attorneys  practicing  before  the  United  States  Patent  Office^ 

Washington,  D.  C.    26  p.    8vo.    Paper. 
Supplemental  list  of  attorneys.    August  1,  1883.    10  p.    8yo.    Paper. 
Catalogue  of  additions  to  the  library  of  the  United  States  Patent  Office,  from  May  I, 

1878,  to  May  1,  1883.    452  p.    8vo.    Paper. 

Pension  Office. 

A  digest  of  the  laws  of  the  United  States  governing  the  granting  of  Army  and  Navy 
pensions  and  bounty-land  warrants ;  decisions  of  the  Secretary  of  the  Interior^ 
and  rulings  and  orders  of  the  Commissioner  of  Pensions  thereunder.  Compiled 
by  Calvin  B.  Walker.    314  p.    8vo.    Paper. 

A  treatise  on  the  practice  of  the  Pension  Bureau,  governing  the  adjudication  of  Army 
and  Navy  pensions,  being  the  unwritten  practice,  formulated  by  Calvin  B.  Walker. 
129  p.    8vo.     Paper. 

General  instructions  to  special  examiners  of  the  United  States  Pension  Office.  Re- 
vised December  1,  1882.    44  p.    8vo.     Cloth. 

List  of  special  examiners.  May  14, 1883.    23  p.    8vo.    Paper. 

Roster  of  examining  surgeons  appointed  under  authority  of  the  Commissioner  of  Pen- 
sions.    138  p.     8vo.     Paper. 

COMMISSION   OF   FISIC   AND   FISHERIES. 

Forms  of  quarterly  returns  of  property.     80  p.    8vo.     Paper. 

DKPAKTMENT   OF   JUSTICE. 

Register  of  the  Department.     Corrected  to  July  1,  1883.    230  p.     8vo.     Paper. 

NATIONAL  BOAKD   OF    HEALTH. 

Annual  report  for  the  year  1882.     43  p.     8vo.     Paper. 
Index  to  volume  3,  1881-^82.     Bulletin.     17  p.     4vo.     Paper. 

NAVY   DEPAUTMENT. 

Navy  register : 

January  1,  1883.     186  p.     8vo.     Paper. 
August  1,  188;5.     76  p.     8vo.     Paper. 

Theoretical  researches  on  the  effects  of  gunpowder  and  other  explosives,  by  M.  E.  Sar- 
ron.    Translated  by  Lieutenant  Meigs,  U.  S.  N.    Part  1.    135  p.    8vo.     Paper. 

The  probability  of  hitting  an  object  of  any  fonu,  by  P.  Breger,  Captain  Navy  artil- 
lery.    Translated  by  C.  A.  Stone,  lieutenant,  U.  S.  N.    r)8  p.     8vo.     Paper. 

Acts  and  resolutions  relating  chiefly  to  the  Navy,  Navy  Department,  and  Marine 
Corps,  passed  at  the  second  session  of  the  Forty-seventh  Congress.  1881-^82.  39  p. 
8vo.     Paper. 

Regulations  relating  to  the  uniforms  of  tbe  officers  of  the  United  States  Navy.  Janu- 
ary 22,  1883.     14  p.     5  plates.    8vo.     Papers. 
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Regulations  governing  the  admission  of  candidates  into  the  Naval  Academy  as  naval 
cadets.    1882-^83.    5  p.    8vo.    Paper. 

Specifications  for  a  three-cylinder  horizontal  back-acting  compound  screw-engine  for 
each  of  the  United  States  steamers  * '  Boston  "  and  *'  Atlanta.**    48  p.    8vo.    Paper. 

Specifications  for  two  direct-acting  compound  twin-screw  beam  engines  of  ^^OOO-horse^ 
power  for  the  United  States  steamer  *•  Chicago."    46  p.    8vo.    Paper. 

Specification  for  steam  machinery  for  the  United  States  dispatch-boat  ( 1,500  tons). 
59  p.    8vo.    Paper. 

Compilation  of  laws  relating  to  the  Navy,  Marine  Corps,  &c. ;  from  the  Revised  Stat- 
utes and  subsequent  acts  to  March  3,  1883.  Prepared  by  John  W.  Hogg.  401  p. 
8vo.    Paper. 

Bureau  of  Navigation, 

American  Practical  Navigator,  being  an  epitome  of  navigation  and  nautical  astron- 
omy.   674  p. 
Useful  tables  from  the  American  Practical  Navigator. 
Naval  scientific  papers  No.  10.    Discussions  on  iron  ships.    176  p.    13  plates.    8vo» 

paper. 
Naval  scientific  papers  No.  11.    Steel  for  shipbuilding.    208  p.  and  tables.    8vo. 

Paper* 
Naval  scientific  papers  No.  12.    Papers  and  discussions  on  screw-propulsion.    222  p. 

Papers. 
Naval  professional  papers  No.  14.    Papers  and  discussions  on  experiments  with  steel. 

82  p.    8vo.    Paper. 
Naval  professional  papers  No.  15.    Papers  and  discussions  on  ships  guns,  and  armor. 

Reprinted  from  various  sources.    119  p.  and  9  plates.    8vo.    Paper. 
Telegraphic  determination  of  differences  of  longitude  in  the  West  Indies  and  Central 

America.    By  Lieut. -Commander  F.  M.  Green.    12  p.    4vo.    Paper. 
Telegraphic  determination  of  longitudes  in  Japan,  China,  and  the  East  Indies.    By 
Lieut.-Commander  F.  M.  Green  and  C.  H.  Davis  and  Lieut.  J.  A.  Norris,  U.  S. 
N.  1881-'82.    73  p.    4vo.    Paper. 
Information  from  abroad : 

The  war  on  the  Pacific  coast  of  South  America  between  Chili  and  the  allied 

republics  of  Peru  and  Bolivia  in  1879-^81.    77  pages.    8vo.    Pai>er. 
Operations  of  the  French  Navy  during  the  recent  war  with  Tunis.    30  p.. 

8vo.    Paper. 
Observations  upon  the  Korean  coast,  Japanese  and  Korean  ports,  and  Siberia^ 
made  during  a  journey  from  the  Arctic  stations  to  the  United  States, 
through  Siberia  and  Europe,  June  3  to  September  8,  1882.     163  p.    8vo. 
Paper. 
Coasts  and  islands  of  the  Mediterranean  Sea,  Part  IV,  compiled  from  various  sources,. 

by  Lieut.  John  M.  Hawley,  U.  S.  N.    417  p.    8vo.    Paper. 
Azimuth  tables,  prepared  by  Lieut.  S.  Schroeder  and  Master  W.  H.  H.  Sontherland, 
U.  S.  N.    109  p.    4vo.    Paper. 

Hydrographic  Office, 

Charts  and  plans  published  during  the  quarters  ending — 

December  31, 1882.    7  p.    8vo.    Paper. 

March  31, 1883.    8  p.    8vo.    Paper. 
Nautical  Monographs,  No.  4.    North  Atlantic  cyclones  of  August,  1883,  by  Lieut.  W» 

H.  H.  Southerland,  U.  S.  N.    22  p.    4vo.    Paper. 
List  of  geographical  positions,  for  the  use  of  navigators  and  others.    Prepared  by 

Lieut.  Commander  F.  M.  Green,  U.  S.  N.    99  p.    4vo.    Paper. 
Publications  of  the  United  States  Hydrographic  Office  during  the  quarter  ending — 

June  30, 1883.    8  p.    8vo.    Paper. 

September  30,  1883.    9  p.    8vo.    Paper. 
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Supplement  to  pilot  chart  of  the  North  Atlantic  for  December.    It  p.    Svo.    Paper. 
Supplement,  navigation  of  the  strait  of  Magellan.    19  p.    8yo.    Paper. 
Hydrographio  notices : 

1882.  Nos.  55-69  to  69  except  65,  and  index.    Svo.  .  Paper. 
1883.  Nos.  1-16;  19;  22-47;  5M6;  56-69;  72.    8vo.    Paper. 
Notice  to  mariners : 

1882.  Nos.  33, 82, 91 ,  92, 94, 95, 97-124,  and  index  1-124.    8vo.    Paper. 

1883.  Nos.  1-11 ;  13-30 ;  32-38 ;  50 ;  52-61 ;  63-94 ;  96-137 ;  149 ;  153-180.    8vo. 
Paper. 

Burtau  of  Steam  Engineering 

Report  made  to  the  Board  of  Steam  Engineering,  Navy  Department,  March  3,  1883, 
by  B.  F.  Isherwood,  Chief  Engineer,  U.  S.  N.,  on  the  hnll,  engine,  and  boiler  of  the 
steam-yacht ''  Siesta,  '^constructed  by  the  Herrsehof  Manufacturing  Company,  at 
Bristol,  R.  I.    62  p.  and  pi.    8yo.    Paper. 

Report  on  an  air  refrigerating  machine  for  applying  cold  dry  air  to  vessels,  hospitals, 
&o.,  made  to  the  bureau  April  6, 1883.    32  p.    8vo.    Paper. 

Nautical  Almanac 

Catalogue  of  the  Library.    110  p.    8vo.    Paper. 

The  American  Nautical  Almanac  for  1884.    266  p.  and  tables.    8vo.    Paper. 

United  States  Naval  Academy, 
Annual  register : 

1882-'c?3.    76  p.    8vo.    Paper. 
1883-'84.    63  p.    8vo.    Paper. 
The  theory  of  the  construction  of  ordnance,  with  special  reference  to  the  resistance 

of  guns  to  tangential  strain.    31  p.    8vo.    Paper. 
Notes  on  navigation  and  the  determination  of  meridian  distances.    For  the  use  of 
naval  cadets  at  the  United  States  Naval  Academy.    145  p.  and  pi.    6nio.    Paper. 
Examination  papers,  1881  and  1882.    59  p.    8vo.    Paper. 

United  States  Naval  Observatory, 

Washington  astronomical  and  meteorological  observations : 

1878.  Vol.25.    4to.    Cloth. 

1879.  Vol.26.    4to.    Cloth. 

POST-OFFICE  DEPAUTMKNT. 

Regulations  international  money-order  business  between  the  United  States,  Belgium, 
and  Tasmania,  respectively.    8  p.    8vo.    Paper. 

Regulations  to  take  effect  July  2, 1883,  for  the  guidance  of  postmasters  in  the  trans- 
action of  international  money-order  business  between  the  United  States  and 
Portugal,  including  the  Azores  and  Madeira  Islands.    7  p.    8vo.    Paper. 

Regulations  and  instructions  for  the  transaction  of  the  postal-note  business,  to  take 
effect  September  3, 188^i     13  p.    8vo.    Paper. 

Instructions  to  railway  postal  clerks,  October  5, 1883.    37  p.    Svo.    Paper. 

■Schedule  of  the  railway  post-offices  on  the  princii^al  through  mail-routes  of  the  United 
States.    Corrected  to  June  1, 1883.    72  p.    Svo.    Paper. 

Departmental  quarterly,  monthly,  and  daily  salary  pay  tables,  calculated  and  care- 
fully revised  by  Richard  T.  Bryan,  for  the  several  quarters  of  the  common  and 
leap  year,  showing  the  quarterly,  monthly  and  daily  pay  of  salaries  from  $1,000 
to  $25,000  per  year.  Printed  by  order  of  the  Postmaster-Gtoneral.  375  p.  4to. 
Paper. 
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STATE  DEPARTMENT. 


BegUtei  of  the  Department.    Corrected  to  October  1, 1883.    109  p.    8vo.    Paper. 
The  8tatate8  at  large  of  the  United  States  of  America  from  December,  1881,  to  March, 

1883,  and  recent  treaties,  postal  conventions,  and  executive  proclamations.  Vol. 

22.     1,147  p.    4to.     Sheep. 


SUPREME  COURT. 

Rales  of  the  Supremo  Court  of  the  United  States,  and  rules  of  practice  for  the  circuit 
and  district  courts  of  the  United  States  in  equity  and  admiralty  cases,  and  orders 
and  references  to  appeals  from  Court  of  Claims.    77  p.    8vo.    Paper. 

TREASURY  DEPARTMENT. 

Fifth  annual  report  of  the  Treasurer  of  the  United  States  on  the  sinking  fund  and 
funded  debt  of  the  District  of  Columbia.    28  p.    8vo.    Paper. 

Custom-house  fees.    Document  No.  377.    February  3,  1883.    14  p.    8vo.    Paper. 

Custom-house  fees  to  be  collected  from  all  vessels  navigating  the  waters  of  the  north* 
em,  northeastern,  and  northwestern  frontiers  of  the  United  States.  13  p.  8vo. 
Paper. 

Comparative  duties  and  the  relation  of  the  Treasury  Department  to  tariff  legislation. 
By  Joseph  Nimmo,  Jr.    February  20,  1883.    22  p.    Svo.    Paper. 

Laws  and  regulations  for  the  government  of  customs  inspectors,  weighers,  gaugen^ 
and  measurers,  and  list  of  penalties  for  violation  of  customs-revenue  and  navi- 
gation laws.    213  p.    8vo.    Paper. 

Digest  of  appropriations,  1884.    242  p.    4to.     Half  Russia. 

Catalogue  of  books  and  blanks  issued  by  officers  of  the  customs  at  the  port  of  New 
York,  October,  1883.    70  p.    8vo.    Paper. 

Bureau  of  StatufHcs. 

Fifteenth  annual  list  of  merchant  vessels  of  the  United  States,  for  the  year  ending 

June  30,  1883.    454  p.    4to.    Paper. 
Summary  statements  of  the  imports  and  exports  of  the  United  States: 

No.  3.     September,  1882-^83.    10  p.    4to.    Paper. 

No.  4.     October,  1882-^83.    10  p.    4to.    Paper. 

No.  5.    November,  1882-^83.    20  p.    4to.    Paper. 

No.  6.    December,  1882-'83.     12  p.    4to.    Paper. 

No.  7.    January,  1883-*84.     10  p.    4to.    Paper. 

No.  8.    February,  1883-^84.     10  p.    4to.    Paper. 

No.  9.    March,  1883-^84,     10  p.    4to.    Paper. 

No.  10.  April,  1883-^84.     10  p.    4to.    Paper. 

No.  11.  May,  1883-^84.     10  p.    4to.    Paper. 

No.  12.  June,  1883-'84.    12  p.    4to.    Paper. 

No.  2.    August,  1883-*84.     14  p.    4to.     Paper. 

No.  3.    September,  1883-'84.     14  p.    4  to.    Paper. 
Quarterly  reports  relative  to  the  imports,  exports,  immigration,  and  navigation  of  the 
United  S tilths  for  the  three  months  ended — 

September  30,  1882.     157  p.    8vo.    Paper. 

December  31,  1882.    p.  158-359,    8vo.    Paper. 

March  31, 1883.    p.  361-464.    8vo.    Paper. 

June  30,  1883.    p.  465-572.    8vo.    Paper. 

United  Statei  Coast  and  Geodetic  Survey. 

Report  of  the  Superintendent  for  the  year  ending  June,  1882.    18  p.    8vo.    Paper. 
A  treatise  on  projections.    By  Thomas  Craig.    4to.    Paper. 
Catalogue  of  charts,  1883.    64  p.    4to.    Paper. 
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Tide  tables  of  the  Atlantic  coast  of  the  United  States,  1884.    136  p.    8yo.     Paper. 
Tide  tables  of  the  Pacific  coast  of  the  United  States,  1884.    68  p.    Svo.    Paper. 
General  instructions  for  hj'drographic  work,  1883.    81  p.    8yo.    Paper. 
Original  topographic  and  hydrographio  sheets  registered  in  the  archives  of  the  United 
States  Coast  and  Geodetic  Survey.    70  p.    4to.    Paper. 

First  Comptroller's  Office. 

Decisions  in  the  matter  of  the  right  of  the  United  States,  after  payment  is  made  to  a 
contractor  for  a  quarter's  service  on  carrying  the  mails,  to  deduct  from  compensa- 
tion due  him  for  services  thereafter  performed  (1)  the  price  of  trips  so  paid  for  as 
performed  when  not  in  fact  performed,  and  (2)  not  exceeding  three  times  the  price 
for  failure  to  perform  said  trips  occasioned  by  fault  of  the  contractor.  Reeside's 
appeal.    29  p.    8v©.    Paper. 

Internal  Bevenue, 

Internal- revenue  laws  in  force  since  March  4,  1879.  Reprint,  with  subsequent  laws. 
234  p.    8vo.    Paper. 

Life-Saving  Service. 

Official  register,  June  1,  1883.    15  p.    8yo.    Paper. 
Annual  report,  June  30,  1882.    504  p.    8vo.    Paper. 

Supervising  Architeot. 
Annual  report,  September  30,  1882.    45  p.    8vo.    Paper. 

Supervising  Inspector-Oeneral  of  Steamboats. 

Annual  report,  June  .^,  1882.     15  p.    8vo.    Paper. 

Laws  governing  the  inspection  of  foreign  steam-vessels,  &c.    27  p.    8vo.    Paper. 

WAR  DKPARTMENT. 

Record  of  engagements  with  hostile  Indians  within  the  military  division  of  the 

Missouri  from  1868  to  1882.    112  p.    8vo.    Paper. 
Report  of  an  exploration  of  parts  of  Wyoming,  Idaho,  and  Montana  in  August  and 

September,  1882,  made  by  Lieutenant  General  Philip  Sheridan.    69p.    8  vo. 

Paper. 
Report  of  an  expedition  from  Fort  Colville  to  Puget  Sound,  Washington  Territory, 

made  by  First  Lieut.  Henry  H.  Pierce,  Twenty-first  Infantry.    25  p.  and  maps. 

8vo.    Paper. 
Regulations  for  the  United  States  Military  Academy  at  West  Point,  N.  Y.    82  p.  and 

18  p.     Index,    8vo.    Paper. 

Adjutant-General. 

Cktneral  court-martial  orders : 

For  1882.    Nos.  54-85,  except  67  and  70. 

For  1883.    Nos.  1-51,  except  12  to  15. 
Index  to  general  court-martial  orders  for  1882.    8vo.    Paper. 
General  orders : 

For  1882.     Nos.  86,  87,  93,  103,  106,  109,  110,  113,  118,  119,  122,  123,  125-138. 

For  1883.    Nos.  1-81,  except  9,  39,  and  89. 
Official  register,  January  1,  1883.    8vo.    Paper. 
Circular  1.    March  7,  1883.    4  p.    8vo.    Paper. 
Circular  2.    March  16,  1883.    3  p.    8vo.    Paper. 
Circular  3.    April  10,  1883.    2  p.    8vo.    Paper. 
Circular  5.    June  22,  1883.    3  p.    8vo.    Paper. 
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Circular  6.    August  10,  1883.    2  p.    8vo.    Paper. 
Circular  7.    August  14,  1883.    2  p.    8yo.    Paper. 
Circular  8.    September  8,  1883.    1  p.    8vo.    Paper. 
Circular  9.    October  12,  1883.     1  p.    8vo.    Paper, 
ludex  to  general  orders  for  1882.    56  p.     8vo.    Paper. 

Engineer  Bureau. 

Professional  papers,  No.  25.  Keport  upon  the  practice  in  Europe  with  the  heavy 
Armstrong,  Woolwich,  and  Krupp  rifled  guns.  Submitted  by  the  Board  of  Engi- 
neers for  Fortifications.    48  p.  and  5  pi.    4to.    Paper. 

United  States  Military  Academy. 

Annual  report,  1883.    6  p.    8vo.    Paper.  ' 

The  fortifications  of  to-day.  Fire  against  models  of  coast  batteries  and  parades. 
Horizontal  and  curved  fire  in  defense  of  coast.    29  p.  and  pi.    4to.    Paper. 

Ordnance  Office, 

Notes  on  the  construe  (ion  of  ordnance: 

No.  20.    May  8,  1893.     The  secretion  of  gas  in  steel  casting.    28  p.    4to. 

Paper. 
No.  21.    Fabrication  of  cannon  in  Russia.    42  p.  and  5  pi.    4to.    Paper. 
No.  22.    The  structure  of  steel.    12  p.  and  pi.    4to.    Paper. 
Ordnance  notes : 

No.  293.    Preservation  of  moisture  for  seasonable  rainfall.    3  p.    4to.    Paper. 
No.  294.    The  English  military  power  and  the  Egyptian  campaign,  1882. 

13  p.    4to.    Paper. 
No.  295.    Researches  on  the  penetration  of  projectiles.    19  p.    4to.    Paper. 
No.  296.    Captain  Dutj^n's  rei>ort  on  the  tertiary,  history  of  the  Cafion  Dis- 
trict.   3  p.    4to.    Paper. 
No.  297.    The  cavalryman  and  his  horse.    6  p.    4to.    Paper. 
No.  298.    Improved  arms  rack.    3  p.  and  3  pi.    4to.    Paper. 
No.  299.    Subjects  for  a  military  library.    11  p.  and  4to.    Paper. 
No.  300.    The  French  army.    10  p.    4to.    Paper. 
No.  301.    Theoretical  and  practical  ballistics.    7  p.    4to.    Paper. 
No.  302.    Notes  on  the  embarkation  and  debaikation  of  horses  and  their  care 

on  board  ship.    5  p.    1  pi.    4to.    Paper. 
No.  303.    The  practice  regulations  of  some  European  artilleries.    4to.  Paper. 
No.  304.    Notes  on  field  artillery.    13  p.    4to.    Paper. 
No.  305.    The  effects  of  the  increased  powers  of  infantry  weapons.    5  p. 

4to.    Paper. 
No.  307.     Improved  capstan.    5  p.  and  1  pi.    4to.    Paper. 
No.  308.    Armor,  June  22,  1883.    7  p.    4to.    Paper. 
No.  309.    Description  of  some  of  the  improvements  introduced  at  Frankford 

Arsenal  during  the  present  fiscal  year.    13  p.  and  12  pi.    4to.    Paper. 
No.  310.    Report  on  naval  experiments  against  armor  plating.    17  p.  and 

4pl.    4to.    Paper. 
No.  311.    Headless  shell  extractor  for  Springfield  rifle  and  carbine.    2  p .    4to. 

Paper. 
No.  312.    On  the  discovery  of  gunpowder  by  the  Chinese.    4  p.    4to.    Paper. 
No.  313.    Ballistic  apparatus  employed  by  the  French  marine  artillery.    79  p. 

and  22  pi.    4to.    Paper. 
No.  314.    Armor-plate  experiments.    2  p.  and  1  pi.    4to.    Paper. 
No.  316.    The  critical  condition  of  the  British  army.    16  p.    4 to.    Paper. 
No.  318.    A  short  history  of  the  iron-clad  trains.    By  Lieut.  E.Warre-Slade, 

R.  N.    4  p.  and  1  pi.    4to.    Paper. 
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Ordnance  notes— Continued. 

No.  319.    Infantry  fire  versuH  artillery  fire.    By  Col.  Lonsdale  Hale,  Staff 

College.    8  p.    4to.     Paper. 
No.  320.    The  duties  of  the  personnel  of  a  battery  of  field  artillery  in  action. 

By  Lieut.  Col.  B.  Kemmis,  K.  A.    12  p.    4to.    Paper. 
No.  322.    The  combination  anvil  in  small-arm  cartridge.    Ip.  and  5  pi.    4to. 

Paper. 
Index  to  notes : 

236-259.  4to.  Paper. 
260-284.  4to.  Paper. 
285-219.    4to.    Paper. 

Quartermaster-General. 

Specifications  of  the  plumber  work  and  materials  required  in  the  oonstmction  and 
completion  of  the  various  buildings  comprising  the  United  States  Army  and  Navy 
Hospital  at  Hot  Springs,  Ark. 

1.  Specifications.    9  p.    8vo.    Paper. 

2.  Plans.    20  pi.    8vo.    Paper. 

3.  Circular.    4  p.    8vo.    Paper. 

The  military  shoe.    By  Maj.  S.  A.  Salquin.    58  p.    8vo.    Paper. 

Signal  Office, 

Professional  papers : 

No.  IX.    Charts  and  tables  showing  geographical  distribution  of  rainfall  in 
the  United  States.    By  H.  H.  C.  Dunwoody,  first  lientenant,  Fourth  Ar- 
tillery.   51  p.  and  pi.    4to.    Paper. 
No.  XI.    Meteorological  and  physical  observations  on  the  east  coast  of  British 
America.     By  R.  A.  Taft  Sherman.    202  p.    4to.    Paper. 
Signal  Service  notes : 

No.  9.    Weather  proverbs.     By  H.  H.  C.  Dunwoody,  first  lieutenant,  Fourth 
Artillery.     148  p.    8vo.    Paper.  ^ 

Official  danger,  distress,  and  storm  signal  code  for  Signal  Service  sea-coast  stations 
and  mariners.    74  p.    8vo.    Paper. 

Subsistence  Department. 

Regulations  governing  the  clerical  and  other  employes  in  the  office  of  the  Commis- 
sary-General of  Subsistence.    8  p.    8vo.    Paper. 

Surgeon^  General. 

Medical  and  surgical  history  of  the  war  of  the  rebellion.  Part  III.  Surgical  volume. 
986  p.    29  p.    Index.    4to.   Cloth. 

Standard  supply  table  of  the  Medical  Department  of  the  United  States  Army,  1883. 
30  p.    8vo.    Paper. 

Index  catalogue  of  the  library.    Vol.  IV.    1033  p.    4to.     Paper. 

Circular  No.  3.  September  1,  1883.  Instructions  for  the  government  of  medical  offi- 
cers in  preparing  the  medical  and  surgical  reporta  of  the  Army  Medical  Depart- 
ment.   21  p.    8vo.    Paper. 

The  foregoing  list  of  official  docaments  received  from  the  Public 
Printer  during  the  year  1883  represents  721  distinct  publications;  each 
being  delivered  in  50  copies,  they  form  an  aggregate  of  36,250  copies, 
weighing  21,065  pounds,  and  were  packed  in  two  boxes  ax)iece  for  each 
set,  which  now  consists  of  19  boxes  of  about  260  pounds  weight 


REPORT  OP  THE  ASSISTANT  DIRECTOR  OF  THE  U.  8. 
NATIONAL  MUSEUM,  TOGETHER  WITH  THE  REPORTS 
OF    THE    CURATORS,   FOR    THE    YEAR    1883. 


Prof.  Spenceb  F.  Baibd, 

Director  of  the  U.  S.  National  Museum  :• 

Sir  :  In  ac^cordance  with  your  instructions,  I  have  the  honor  to  submit 
herewith  a  report  upon  the  present  condition  of  the  U.  S.  National 
Museum  and  upon  the  work  accomplished  in  its  various  departments 
durinp:  the  j'ear  1883. 

In  accordance  with  established  usage,  I  have  reviewed  the  work  of 
the  several  scientific  departments  of  the  Museum,  as  well  as  that  of  the 
Division  of  Administration.  The  reports  of  the  curators  are  this  year 
for  the  first  time  printed  in  full,  their  extent  and  importance  being  so 
great  as  to  render  this  necessary.  In  my  own  report  I  have  included 
an  account  of  the  operations  of  the  department  of  arts  and  industry, 
for  the  i>resent  assigned  to  my  care,  in  preference  to  preparing  a  spe- 
cial curator's  report  upon  this  department:  the  reports  of  certain  of 
the  curators  of  "sections"  of  this  department  are,  however,  furnished 
with  the  others. 

In  the  present  report,  as  in  those  which  have  preceded  it,  are  incorpor- 
ated certain  suggestions  relating  to  the  administration  of  the  Museum, 
for  which  1  desire  to  be  held  individually  responsible,  and  which  the 
readers  should  not  assume  to  be  definitely  determined  elements  of  the 
policy  of  the  Museum,  since  they  may,  any  or  all  of  them,  at  some  future 
time  either  in  their  present  form  or  with  modifications,  be  recommended 
for  adoption,  or  pronounced  undesirable. 

Should  Congress  during  its  present  session  make  provisions  for  the 
publication  of  a  special  report  ui)on  Museum  work,  it  is  the  desire  of 
myself  and  my  associates,  should  you  approve,  to  present  in  the  first 
report  of  the  new  series  a  somewhat  exhaustive  statement  of  the  present 
condition  of  the  Museum,  together  with  a  review  of  its  past  history  as 
a  whole,  and  of  its  several  departments,  together  with  the  history  of  the 
steps  by  which  the  present  i>osition  of  :he  establishment  has  been  at- 
tained. 

Very  respectfully, 

G.  Beown  Goode, 

Assistant  Director, 
Washinoton,  January^  1884.  161 

^.  Mis.  69 U 
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REPORT  OF  THE  ASSISTANT  DIRECTOR. 

During  the  year  the  officers  of  the  Museum  liave  continued  the  work  of 
rearrangin^i:  the  materials  under  their  charge  in  the  greatly  extended 
space  afforded  by  the  completion  of  the  new  building.  It  will  be  re- 
membered that  this  building  was  first  occupied  late  in  1881 ;  and  that 
188,^  is  really,  therefore,  only  the  second  year  of  systematic  effort.  Some 
experiments  in  installation  were  made  in  1881,  but  the  chief  thing  ac- 
complished wits  the  accumulation,  in  some  of  the  inner  courts  of  the 
building,  of  a  great  mass  of  unclassified  material  which  had  been  gath- 
ering for  many  years  in  the  various  store-rooms  of  the  Smithsonian  build- 
ing and  elsewhere,  and  which,  on  account  of  lack  of  space,  bad  for  the- 
most  part  been  allowed  to  remain  in  the  original  packing  cases. 
■  After  a  struggle  of  twenty -four  months  with  this  mass  of  unassorted 
material,  the  floors  of  the  Museum  have  been  almost  cleared,  and  at 
present  only  three  of  the  seventeep  exhibition  halls  are  occupied  for 
storage  purposes,  viz  :  The  southwest  court,  which  is  still  full  of  speci- 
mens belonging  to  the  departments  of  metallurgy,  mineralogy,  and 
lithology ;  the  southeast  court,  which  is  used  as  a  general  receptacle 
for  empty  cases  and  unmounted  material  belonging  to  the  departments 
of  zoology  and  anthropology;  and  the  northeast  court,  which  has  been 
temporarily  given  up  to  the  uses  of  the  Geological  Survey  and  the 
Bureau  of  Ethnology. 

A  provisional  assignment  of  exhibition  space  has  been  made  as  fol. 
lows:  North  HalK  the  historical  collections  and  costumes;  east  Hall  and 
west  Hall,  general  collections  in  ethnology  and  art  and  industry;  south 
Hall,  collection  of  mammals;  east  north  range,  fisheries  collections; 
northeast  range,  collection  of  models  of  boats  and  other  appliances  of 
transportation^  south-east  range,  sculpture  and  architecture;  east-south 
range,  the  osteological  collections,  the  table  cases  in  the  west  half  of  the 
room  being  temporarily  occupied  by  storage  cases  for  fossil  plants  and 
invertebrates;  the  eastern  end  of  the  west  south  range,  mineralogy;  its 
western  end,  lithology  and  physical  geology;  south-west  range,  metal- 
lurgy and  economic  geology;  the  southern  end  of  north-west  range,  the 
collections  of  materia  medica ;  its  northern  end,  the  collection  of  foods 
and  pigments,  &c.  The  west  north  range  is  used  for  a  lecture-room  and 
hall  for  the  meetings  of  societies,  and  also  for  the  temporary  exhibition 
of  riecent  accessions  to  the  collections.  The  inner  courts,  being  used  as 
workrooms,  are  as  yet  nnassigned,  save  the  northwest  court,  which  is 
devoted  to  North  American  pottery. 

In  the  Smithsonian  building  the  four  main  exhibition  halls  are  as- 
signed as  follows:  Main  hall,  ornithology;  upper  main  hall,  prehistoric 
archaeology ;  west  range,  ichthyology ;  west  hall,  marine  invertebrates* 
These  assignments  are  entirely  provisional,  and,  indeed,  the  separation 
of  the  material  belonging  to  tbedi^erent  departments  is  not  yet  entirely 
accomplished. 
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It  will  be  observed  that  several  departments— notably,  those  of  rep- 
tiles, mollusks,  and  fossils — have  received  no  assignment  of  space  in  the 
exhibition  halls.  The  curator  of  molluvsks  and  the  curators  of  inver- 
tebrate fossils  are,  however,  provided  with  particularly  commodious 
and  well-fitted  laboratories,  which,  from  the  nature  of  the  material  un- 
der their  charge  and  the  at  present  only  partially  organized  condition 
of  the  collections,  are  considered  adequate  for  their  immediate  needs. 

Organization  of  the  departments  and  assignment  of  staff, — A  provisional 
classification  of  the  departments  of  the  Museum  was  adopted  early  in 
1882,  and  during  the  past  two  years  has  been  practically  applied.  As 
18  shown  by  the  accompanying  schedule,  twenty-two  scientific  depart- 
ments were  provided  for  and  grouped  in  five  divisions,  namely:  An- 
thropology, zoology,  botany,  geology,  and  exploration  and  experiment. 
There  are  also  eleven  executive  departments,  grouped  together  in  the 
Division  of  Administration. 

Classification  of  the  departments, — The  following  classification  of  the 
collectioDS  has  been  provisionally  adopted:* 

Division  of  Administration: 
Department  A. — Direction. 

(Supervision  of  routine  work ;  installation  and  labeling;  apart- 
ments and  keys;  cases  and  furniture 5  supplies;  offers, bids, 
and  contracts ;  certification  of  accounts ;  requisitions  and 
complaints;  assignments  of  work — leaves  of  absence;  gen- 
eral con*espoudence  and  circulars ;  supervision  of  other  de- 
partments in  division  of  administration;  reports.) 
Department  B. — Kegistry  and  storage. 

(Registry ;  reception  and  assignment ;  packing  and  unpacking; 
shipment;  storage;  catalogues,  blanks,  and  labels;  ac- 
knowledgments; transportation.) 
Department  C— Archives. 

(Records  and  registers ;  files.) 
Department  D. — Library. 
Department  E. — Publication. 
Department  F. — Duplicates  and  exchanges. 

(Preparation  of  duplicates  for  distribution;  distribution  of  da- 
plicates ;  applications  and  proposals  for  exchanges.) 
Department  G. — Property  and  supplies. 

(Purchase;  registry;  storage;  requisitions  and  issue ;  samples 
aud  price-lists.) 
Department  H. — Accounts. 

(Estimates;  contractsand  orders;  audit;  disbursement.) 
Pepartment  I. — Buildings  and  labor. 

(Police  and  inspection;  mechanics  and  labor;  heating  and  light- 
ing ;  construction  and  repairs ;  cleaning ;  public  comfort.) 

*  This  olMsification  is  founded  solely  upon  considerations  of  present  convenience  in 
MoMum  admhiUtratjion^  * 
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Division  of  AdiniinstTation — Continued. 

Department  K. — Electric  service. 

(Telephone    service;    time    service;    burglar-alarm  service; 
watch-clock  serxice.) 

Department  L. — Preparation. 

(Taxidermy;  modeling;  skeleton  preparation;  mounting  and 
attaching  labels;   lapidanes'  work;  stone-cutting  work; 
draughting;  photographing;  painting;  poisoning  and  ap- 
plying preservators.) 
Division  of  Anthropology : 

Department  I. — Art  and  industry-. 

Department  11. — Eaces  of  Men. 

Dei)artment  III. — Antiquities. 
Division  of  Zoology : 

Department  IV. — Mammals. 

Depart  men  I  V. — Birds. 

Department  VI. — Reptiles  and  Batrachians. 

Department  VII. — Fishes. 

Department  VIII. — Mollusks. 

Department  IX. — Insects. 

Department  X. — Crustaeeans. 

Department  XI. — Worms. 

Department  XII. — Radiates  and  protozoans. 

Department  XIII. — Invertebrate  fossils. 
Division  of  Botany : 

Department  XIV. — Recent  plants. 

Department  XV. — Fossil  plants. 
Division  of  Geolog>^ : 

Department  XVI. — Mineralog>\ 

Department  XVII. — Lithology  and  physical  Geology. 

Department  XVIII. — Metallurgy  and  economic  Geology. 
Division  of  Exploration  and  Experiment: 

Department  XIX. — Exploration  and  field  work. 

Department  XX. — Chemistry. 

Department  XXI. — Experimental  Physiology. 

Department  XXII. — Vivaria. 

A  brief  review  of  what  has  been  accomplit^hed  in  «ach  department 
up  to  the  present  time,  and  especially  during  the  past  year,  will  per- 
hai)8  be  the  most  satisfactory  mode  of  bringing  before  the  Board  the 
present  methods  and  tendencies  of  the  work  in  the  Museum.  I  shall 
not,  however,  attempt  to  discuss  the  additions  of  the  year  to  the  Mu- 
seum, since  these  will  be  treated  of  in  detail  in  the  reports  of  the  sev- 
eral executive  officers,  while  a  complete  list,  arranged  alphabetically  by 
donors,  will  be  found  in  the  appendix  to  this  report. 
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DIVISION  OP  ADMINISTRATION. 

Department  A  :  Direction. — During  the  period  of  the  reconstruction  of 
the  east  end  of  the  Smithsonian  building  the  Director  has  occuined  an 
office  in  the  northwest  pavilion  of  the  Museum.  Early  in  the  year  the 
assistant  director  was  appointed  commissioner  to  the  International  Fish- 
eries Exhibition  to  be  held  in  London  from  May  1  to  November  1,  and 
his  duties  in  this  connection  necessitated  his  absence  from  the  middle 
of  April  until  the  Ist  of  October:  during  this  period  Mr.  Frederick  W. 
True  was  appointed  to  serve  as  acting  assistant  director,  and  rendered 
most  eflficient  service. 

The  assistant  director  was  instructed  while  in  Europe  to  study  the 
methods  of  administration  of  the  most  important  museums,  and  has 
now  in  preparation  a  report  upon  his  observjitions  during  the  i)resent 
year  and  in  1880  upon  the  chief  museums  of  England,  France,  Ger- 
many, and  Italy.  He  desires  in  this  place  to  make  acknowledgment  of 
numerous  courtesies  and  valuable  aid  received  from  Sir  Philip  Ounliffe 
Owen,  director  of  the  South  Kensington  Museum  ;  Dr.  A.  O.  G.  Gun- 
ther,  keeper  of  the  zoological  collections  of  the  British  Museum ;  Prof. 
W.  H.  Flower,  curator  of  the  Musi^um  of  the  Koyal  College  of  Surgeons; 
Dr.  P.  L.  Sclater,  secretary  of  the  Zoological  Society  of  London ;  Dr.  Will- 
iam Murie,  librarian  of  the  Linnsean  Society  of  London ;  Mr.  W.  Saville 
Kent^  curator  of  the  Buckland  Museum  of  Pra<;tical  Fish  Culture,  South 
Kensington;  Prof.  H.  N.  Mosely,  of  the  University  of  Oxford;  Mr.  John 
W.  Clarke,  superintendent  of  the  Cambridge  University  Museum ;  Mr. 
A.  J.  R.  Trendell,  of  the  Science  and  Art  Department,  South  Kensington ; 
Prof.  Thomas  C.  Archer,  director  of  the  Edinburgh  Museum  of  Science 
and  Art ;  Mr.  T.  J.  Moore,  curator  of  the  Liverpool  Museum ;  Mr. 
Mark  H.  Judge,  curator  of  the  Parkes  Museum  of  Hygiene  ;  Mr.  John 
Durand,  of  Paris;  Dr.  E.  Sauvage,  of  the  Museum  of  Natural  History, 
Paris;  Prof.  E.  H.  Giglioli,  director  of  the  Royal  Museum  of  Vertebrates, 
Florence;  Dr.  Franz  Steindachner,  keeper  of  the  Imperial  Cabinet, 
Vienna;  and  Baron  N.  De  Solsky,  director  of  the  Mus^e  Imperial  Agro- 
nomique,  St.  Petersburg. 

The  act  q£  Congress  authorizing  and  directing  the  participation  of 
the  United  States  in  the  International  Fisheries  Exhibition  at  London 
necessarily  added  an  enormous  weight  to  the  work  of  the  division  of 
administration. 

Departments  B  and  C :  Registry  a/nd  stara^fe,  and  archives. — Tliese  de- 
X>artments,  nnder  the  supervision  of  Mr.  S.  C.  Brown,  registrar,  have 
been  efficiently  administered.  The  total  number  of  packages  received 
was  2,19G.  The  regular  storage  rooms  in  the  Smithsonian  building 
having  been  temporarily  dismantled,  a  shed  for  the  reception  of  the  daily 
acqnisitions  was  erected  at  the  south  entrance  of  the  Smithsonian  build- 
ing, and  the  contents  of  several  of  the  store-rooms  transferred  to  the 
Annoiy.    The  shed,  built  adjoining  the  Armory  in  1882,  and  also  the 
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upper  stories  of  the  Armory  buildiug,  are  now  filled  with  boxes  full  of 
specimens  awaiting  assignment;  and,  as  has  already  been  stated, three 
of  the  inner  courts  of  the  Museum  building  are  now  filled  in  the  same 
manner.  The  collection  of  the  American  Institute  of  Mining  Engineers, 
presented  to  the  Museum,  has  been  packed  and  stored  under  the  direc- 
tion of  Mr.  Thomas  Donaldson  in  the  basement  of  the  Memorial  Hall, 
Fairmount  Park,  Philadelphia,  and  cannot  be  removed  to  Washington 
without  a  special  appropriation  for  that  purpose. 

In  the  department  of  archives  two  copyists  are  constantly  employed 
in  making  a  duplicate  copy  of  the  Museum  registers — k  work  which  is 
considered  to  be  of  great  importance  owing  to  the  fact  that  the  original 
catalogues,  being  distributed  through  numerous  departments,  may  acci- 
dentally suffer  mutilation  or  destniction. 
• 

Department  D :  Library. — ^The  library  has  remained  in  charge  of  Mr- 
Frederick  W.  True.  The  importance  of  this  library  to  officers  of  the 
Museum  and  others,  who  by  an  exchange  of  courtesies  are  allowed  its 
privileges,  is  very  considerable.  In  fact,  without  it.  Museum  work 
would  be  greatly  crippled  and  retarded,  since,  for  every  reference  re- 
quired, it  would  be  necessary  to  dispatch  a  messenger  to  the  Congres- 
sional Library,  where  the  Smithsonian  Library  has  for  many  years  been 
deposited.  One  additional  sectional  library  has  been  established  during 
the  year,  viz,  that  in  the  section  of  foods  and  textiles.  These  sectional 
libraries  are  of  material  advantage  to  the  curators  of  the  various  depart- 
ments, since  they  may  thus  have  close  at  hand  all  the  available  author- 
ities required  for  the  prosecution  of  theii*  several  specialties.  The  care 
of  thesQ  sectional  libraries  however  devolves  upon  the  librarian,  and  does 
not  encroach  upon  the  time  of  the  curators  themselves. 

By  the  introduction  of  a  large  sky-light  in  the  roof  of  the  library  much 
additional  illumination  has  been  secured.  Full  details  of  work  con- 
nected with  the  library  will  be  found  in  the  I'eport  of  the  librarian. 

Dqpartment  E:  Publications. — During  the  year  volume  5,  Proceedings 
of  the  IT.  S.  ^National  Museum,  a  book  of  714  pages,  has  been  published^ 
also  Bulletin  16  (Synoi>8is  of  Fishes  of  Nortli  America,  by  D.  S.  Jor- 
dan) ;  Bulletin  20  (Bibliography  of  writings  of  Spencer  Fullefton  Baird, 
by  6.  Brown  Goode)^  Bulletin  22  (Guide  to  the  Flora  of  Washing- 
ton and  vicinity,  by  Lester  F.Ward);  and  Bulletin  24  (Check-list  of 
North  American  Beptilia  and  Batrachia,  by  H.  C.  Yarrow).  The  de- 
scriptions of  these  will  be  found  in  the  bibliographical  appendix.  A 
portion  of  Bulletin  27  was  also  published  in  7  sections,  these  being  a 
collection  of  the  special  catalogues  of  the  Ameri<tan  Department  at  the 
London  International  Fisheries  Exhibition.  Dr.  T.  H.  Bean  has  ren- 
dered his  usual  efficient  service  as  editor  of  the  publications:  tUe  prep- 
aration of  the  admirable  indexes  of  the  volumes  of  the  Proceedings  has 
been  his  special  care,  and  add  greatly  to  the  value  of  the  volumes  fis  a 
reoord  of  current  work. 
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It  18  hoped  that  Congress  may  order  the  preparation  and  publication 
K}t  a  special  report  upon  the  work  of  the  Museum,  which,  if  the  necessary 
pi'ovision  is  made  for  illustrations,  will  afibrd  the  means  of  publishing, 
more  fully  than  has  hitherto  been  possible,  the  archives  of  the  Museum. 

The  preparation  of  printed  labels  has  been  a  work  of  considerable 
Magnitude  during  the  year,  and  over  four  thousand  labels,  the  average 
length  of  which  is  about  one-sixth  of  an  octavo  page,  have  been  prepared 
at  the  Government  Printing  Office.  In  addition  also  a  large  number  of 
special  labels  in  black  and  gold  for  the  outside  of  cases,  have  been  pre- 
pared by  the  Museum  printer.  Important  additions  have  been  made 
to  the  stock  of  the  Museum  printing  office,  which  is  now  thoroughly 
equipped  for  all  kinds  of  job-work. 

Mr.  A.  Howard  Clark  has  been  temporarily  placed  in  charge  of  the 
printing  and  general  administration  and  section  of  labels. 

Department  F:  Duplicates  and  exchanges. — The  distribution  of  speci- 
mens to  Museums,  colleges,  and  individuals  for  the  year  is  represented 
in  the  table  appended  hereto,  viz : 

Boxes  and  paokagM. 

Minerals,  ores  and  rocks 21 

Invertebrates 73 

Marine  invertebrates  (duplicate  sets) 59 

Bird-skins 57 

Ethnological  objects 28 

Insects 7 

Plants 17 

Fossils 7 

Mammals 9 

Building  stones 2 

Fishes 11 

Reptiles 19 

Skeletons 1 

261 

Including  an  aggregate  of  about  16,270  specimens. 

During  the  year  84  applications  for  specimens  of  general  natural  his- 
tory, from  museums,  schools,  and  individuals  in  the  United  States  and 
Territories,  have  been  filed,  and  many  of  them  have  already  been  filled. 

The  shipments  of  miscellaneous  packages  to  the  great  International 
Fisheries  Exhibition  at  London,  England,  consisted  of  917  packages  of 
all  kinds.  Considerable  returns  have  been  received  in  the  way  of  ex- 
changes for  specimens  distributed.  These  are  referred  to  in  the  reports 
of  the  several  curators. 

Department  Q:  Property  and  supplies. — In  this  department  a  large 
namber  of  exhibition  and  storage  cases  have  been  made  during  the  year, 
chiefly  by  contract  as  hitherto.  Cases  to  the  value  of  about  810,000 
were  provided  at  the  expense  of  the  appropriation  for  the  Loudon  Fish- 
eries Ezhibitioii }  these  have  been  returned  to  the  Museum  and  will  be 
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used  in  the  permanent  installation  of  the  fishery  collection.  The  nam* 
ber  of  cases  and  screens  now  in  use  in  the  Mnseum  exceeds  800,  and  the 
nnmber  of  drawers  for  storage  and  exhibition  purposes  is  more  thun 
7,000.  In  next  year's  report  I  hope  to  present  a  detailed  account  of  theae 
cases,  and  the  methods  of  administration  employed  in  the  Museum. 
Appended  is  a  list  of  the  cases  received  during  the  year.* 

•CabeC,  1-3.— Door8creeu8,8'C"xl'3"x7' 20 

^2.— Door  screens,  8' 6' X  2' 2"  X  7' 10 

2-6.— Door  screens,  8' 6"  x2'6"x7' 6 

Total :i6 

Case  D,  1-3.— Sliding  screens,  8'  6"  x  1'  3"  X  T 60 

1-10.— Sliding  screens,  8' 6'  X  1'  10"x7' 30 

a-6.— Sliding  screens,  8'6"  X2'6"x7'  ..-• 20 

Total 110 

Case  E.—Flat  screens 100 

Case  F. — Fold  screens,  whole  x>illar I 

»Cabe  G.— Slope  screens 20 

Case  G,  1-2. — Slope  screens 1 

Case  H,  1-2.— Table  uprights 2 

Case  I.— Unit  tables 20 

Case  J. — Unit  drawers,  2-inch 109 

3.inch 386 

4.inch 891 

5-inch 246 

6-inch 228 

8-iooh ^.  162 

9.inch 9 

10-inch 110 

12-iuch 10 

Total 2,331 

Cam  K.— Unit  boxes,  2"  X  24"  X  30" 200 

3"X24"X30" 300 

4"X24"X30" 20 

8"X24"X30" 83 

1:H"X24"x30" 3 

14i"x24"x30" 1 

Total 607 

Cass  K.— Unliboxes,  3"  x  24"  x  61i" 43 

4"X24"X6U" 40 

6"x24"x61i" 40 

8"x24"x61i" 40 

12"x24"x61i" 40 

18"X24"X6U" 16 

ToUl 219 
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Danng  his  absence  in  Europe  the  assistant  director  made  studies  of 
exhibition  cases  nsed  in  the  best  arranged  museums,  and  a  number  of 
additional  forms  of  cases  are  now  being  made  for  trial.  It  may  be  said, 
however,  that  in  most  of  the  European  museums  the  cases  are  far  in- 
ferior in  workmanship  and  in  adaptation  to  the  needs  of  the  museum 
to  those  already  in  use  in  our  buildings.  This  opinion  is  confirmed  by 
the  experience  of  Prof.  Edward  S.  Morse,  director  of  the  Peabody  Museum 
of  Salem,  Mass.,  who  also  visited  the  European  museums  in  1883,  and 
who  states  in  his  annual  report  that  he  saw  no  cases  which  he  considered 
preferable  to  those  used  by  the  Smithsonian  Institution  and  the  Pea- 
body  Museum  of  Archaeology  at  Cambridge.  Many  of  our  standard 
museum  cases  were  used  in  connection  with  the  London  Fisheries  Exhi- 
bition, and  their  construction  and  the  manner  in  which  the  specimens 
were  mounted  in  them  met  with  general  approbation  among  museum 
administrators. 

The  system  of  purchase  and  issue  of  general  supplies  was  described 
in  last  year's  report.  Minor  modifications  have  been  introduced  during 
the  year  and  others  are  in  contemplation.  Mr.  0.  W.  Schuermann  has 
rendered  efficient  service  as  property  clerk.  He  has  submitted  inven- 
tories of  all  articles  in  the  several  buildings,  and  also  statements  of  the^ 
exact  quantity  of  each  kind  of  article  received  during  the  year,  balanced 
by  a  report  of  the  quantity  of  each  article  now  in  stock,  and  the  exact 
disposition  of  such  articles  as  have  been  issued  upon  requisition.  He 
has  also  been  charged  with  the  duty  of  inspecting  and  reporting  upon 
each  article  of  furniture  and  all  supplies  purchased  for  the  Museum, 
and  of  unpacking  and  cataloguing  these  articles  when  received,  of  issu- 
ing the  same  upon  ^' house  requisitions,"  and  of  preparing  a  semi-annual 
report. 

Department  H:  Accounts, — As  heretofore,  all  accounts  have  been  ad- 
ministered under  the  direction  of  the  chief  clerk  of  the  Smithsonian  In- 
stitutioD,  and  all  payments  &ave  been  made  through  his  office.  The 
question  of  receipts  and  expenditures  will  not  be  discussed  in  this  report, 
since  it  is  included,  as  hitherto,  in  the  report  of  the  Executive  Com- 
mittee of  the  Board  of  Eegents  of  the  Smithsonian  Institution. 

Department  I:  Buildings  and  labor, — The  administrative  staff  for  po- 
lice and  inspection  now  consists  of  one  superintendent  of  buildings,  two 

Cask  L.— Wall^npriglits: 

Comer  sections IS 

Door  sections 14 

Panel  sections 13 

[Triangle  sections 3 

Panel  sections 5 

Door  sections 4 

1  ^«-^  S  Door  sections 4 

1  case  \ 

(  Panel  sections 5 

Casb  p. — 8«cttonal  library  cases 44 

Caab  S.— Quarter  tables 61 
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assistant  saperintendeots,  thirteeu  \ratcLmeu,  and  three  doorkeepers ; 
for  coDStmction,  care  of  building,  and  repairs :  two  carpenters,  a  painter, 
and  a  mason ^  for  labor  and  cleaning:  sixteen  laborers  and  six  attend- 
ants and  cleaners.  For  heating  and  lighting  there  are  employed  one 
engineer  and  four  firemen }  for  messenger  service,  one  messenger  and 
three  office  boys.  The  messenger  service  is  almost  entirely  replaced  by 
the  electric  service.  For  out-door  me-ssenger  service  the  District  Tele- 
graph Compauy  has  been  made  use  of.  This  is  advantageous  in  respect 
to  both  economy  and  efficiency,  the  whole  cost  to  the  Museum  for  all 
outside  messenger  work  not  exceeding  $10  a  month.  The  messenger 
employed  in  the  building  is  engaged  in  circulating  packages  between 
the  different  laboratories,  and  in  receiving  and  distributing  mail,  recep- 
tacles for  which  have  been  placed  in  every  executive  office. 

To  expedite  communication  between  the  various  officers,  one  special 
messenger  has  been  detailed  to  go  from  office  to  office,  taking  in  and 
carrying  out  mail,  memoranda,  &c.  In  almost  every  office  has  been 
established  a  mail  box  or  tray,  made  in  two  partitions,  one  of  which  is 
labeled  "  incoming,"  and  the  other  "  outgoing."  By  this  means  all  un- 
necessary delay  is  avoided.  He  simply  deposits  in  the  former  whatever 
lie  may  have  collected  in  the  other  offices  for  the  one  in  which  he  may 
happen  to  be,  and  takes  from  the  latter  all  letters,  &c.,  intended  for 
other  offices,  arranging  them  alphabetically  in  a  large  folding  case,  con- 
taining 26  sections,  one  for  each  letter  of  the  alphabet. 

In  addition  to  the  regularforce  of  laborers  and  mechanics,  it  was  found 
necessary  during  the  spring  to  employ  additional  help  on  account  of  the 
extra  work  involved  in  the  preparation  and  packing  of  the  exhibit  for 
the  London  International  Fisheries  Exhibition.  Notwithstanding  the 
increase,  however,  the  men  were  obliged  to  work  night  and  day,  in  order 
that  the  material  might  be  in  London  in  time  for  the  opening  day  of  the 
exhibition. 

The  carpenter  shop  has  been  transferred  from  the  southeast  court  to 
the  frame  building  east  of,  and  adjoining,  the  Museum.  This  has  materi- 
ally increased  the  storage  facilities  for  specimens  in  the  Museum. 

Extensive  improvements  hare  been  made  in  the  drainage.  Addi- 
tional sewers  have  been  laid,  and  connected  with  the  main  on  B  street 
immediately  south  of  the  Museum.  This  action  was  hastened  by  the 
backing  up  of  the  water  in  the  basement  of  the  caf§  and  soii;theast  pavil- 
ion, during  sudden  and  severe  rain  storms,  which  caused  considerable 
damage  to  flooring  and  traps. 

Department  K :  Electric  Service, — Under  the  management  of  Mr.  W.  J. 
Green  the  electrical  service  has  been  improved  and  extended  during 
1883.  There  are  now  40  separate  telephone  lines  connecting  the  resi- 
dences of  the  chief  officers  of  the  Smithsonian  and  Museum  buildings, 
and  lines  have  also  been  put  up  connecting  the  Armory  building,  csucp 
ponds,  and  the  Central  Telephone  Exchange  with  the  Maaenin. 
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The  whole  system,  as  completed  at  the  end  of  the  year,  consists  of 
the  following  apparatus :  One  50drop  telephone  annunciator.  One  100- 
drop  burglar  alarm  annunciator,  connecting  three  hundred  windows  and 
85  doors.  One  time  and  watcli-cJock  which  is  connected  with  14  stations, 
and  records  tbe  time  and  place  of  the  watchmen  patroling  the  Museum 
building  and  its  annexes.  There  are  also  50  electric  push-buttons,  sit- 
uated in  different  parts  of  the  building,  connected  with  a  100-drop  annun- 
ciator for  the  use  of  floor  inspectors,  watchmen,  and  others  who  may  be 
in  need  of  assistance. 

There  is  one  standard-time  clock  connected  with  the  Naval  Observa- 
tory. This  is  regulated  every  day  at  noon.  There  has  also  been  erected 
one  control  clock  giving  standard  time  to  six  30-inch  dials  in  the  differ- 
ent exhibition  halls,  and  seven  15-inch  dials  in  various  offices. 

In  addition  there  are  eight  lOinch  electric  bells  for  general  calls;  12 
test-boards  to  facilitate  testing  and  putting  in  wires  in  difl'erent  parts 
of  the  building ;  1  watch-box,  which  records  the  watchmen's  signals  on 
the  watch-clock  dial,  and  in  the  office*  of  the  police  and  messenger  com- 
pany ;  40  incandescent  lamps ;  10  call  bells  worked  from  the  telephone 
office ;  250  feet  of  wire  cable  have  also  been  used  in  connection  with  the 
outside  telephone  service. 

The  Brush  Swan  Electric  Light  Company  have  placed  a  storage  bat- 
tery  in  the  lecture  room  and  put  in  43  burners  for  the  use  of  the  Mu-  . 
seum. 

The  electric  light  service  consists  of  one  6-light  Brush-dynamo  and 
one  1-light  Brush-dynamo,  which  are  driven  by  a  20  horse-power  engine. 
There  are  also  six  arc  lamps  of  1,500-candle  power,  and  three  electric 
focusing  lamps  of  2,000-candle  power.  These  are  used  for  photographic 
purposes.  In  addition  there  are  forty  incandescent  lamps  of  IG-candle 
power,  and  a  Brush  storage  battery  of  03  elements.  All  of  the  exhibi- 
tion halls  are  furnished  with  wire  for  electric  light,  and  in  such  a  man- 
ner that  one  or  all  can  be  illuminated  at  a  given  time.  It  is  estimated 
that  75,000  feet  of  insulated  wire  are  required  to  carry  on  these  systems 
in  both  the  Smithsonian  and  Museum  buildings.    At  least  eight  miles 

of  wire  are  in  use  for  the  outside  connections. 

• 

Department  L :  Preparation, — The  efficiency  of  the  various  taxider- 
mists has  undoubtedly  increased  during  the  year.  A  number  of  very 
excellent  pieces  of  work  were  prepared  for  the  London  Fisheries  Exhi- 
bition. 

The  Museum  has  adopted  the  plan  of  printing  upon  the  labels  of  large 
pieces  of  taxidermic  work  the  names  of  the  preparators,  and  is  doing  all 
p  its  power  to  encourage  the  taxidermists  of  the  country  in  improving 
their  standard  of  work.  To  this  end  it  has  oft'ered  to  the  Society  of 
American  Taxidermists  the  i)rivilege  of  exhibiting  in  the  Museum,  in 
a  section  devoted  especially  to  taxidermy,  examples  of  the  finest  work 
whioh  may  irom  time  to  time  be  produced  in  connection  with  this  col- 
lection.   Mr.  W.  Ti  Homaday  is  in  special  charge  of  this  matter,  and  haa 
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already  secnred  for  the  Maseam  a  considerable  number  of  Tery  inter- 
esting specimens,  which,  however,  are  not  yet  on  exhibition,  and  there- 
fore need  receive  here  only  passing  notice. 

It  was  gratifying  to  the  Museum  that  a  number  of  the  members 
of  its  stafi*  of  preparators  received  special  awards  at  the  third  annual 
exhibition  of  the  Society  of  American  Taxidermists  held  in  New  York.* 

The  appearance  of  the  mammal  gallery  has  been  very  greatly  im- 
proved by  the  mounting  of  eighteen  new  specimens  of  pinnipeds,  the 
most  important  of  which  is  a  large  hooded  seal,  and  a  young  elephant 
seal,  mounted  in  a  swimming  attitude. 

Mr.  Joseph  Palmer,  chief  modeller,  was  in  the  early  part  of  the  year 
busily  engaged  in  making  lay-figures  of  fishermen  and  Indians.  Two 
large  specimens  of  whales  were  cast,  and  a  number  of  porpoises  and 
fishes.  He  also  made  a  series  of  models  illustrating  the  oyster  fisheries, 
in  addition  to  preparing  specimens  for  the  Louisville  Exhibition.  His 
assistant,  Mr.  William  Palmer,  spent  several  months  in  New  Haven, 
making,  under  the  direction  of  Mr.  J.  H.  Emerton,  the  large  paper  mod- 
els of  the  giant  squid  and  octopus  for  exhibition  in  London,  and  now 
I)ermanently  displayed  in  the  fishery  section  of  the  Museum.  Early 
in  October,  Mr.  William  Palmer  was  sent  to  Barnegat  City,  N.  J.,  where 
he  successfully  made  a  mold  of  the. "bottle-nose''  whale  {Ziphius  curvi- 
ro8tri8)j  and  preserved  the  skeleton  in  perfect  condition.  This  latter  is 
now  in  maceration,  preparatory  to  being  mounted.  In  addition  he  spent 
some  time  in  making  molds  2kud  papier  machS  casts  of  the  Moqui  towns. 
These  casts  and  molds  were  made  from  clay  models  prepared  under  the 
direction  of  Mr.  Victor  Mindeleff. 

Mr.  Marshall  ha^,  as  usual,  devoted  his  time  to  the  mounting  of  birds. 
He  prepared  five  noticeable  groups  for  the  London  Fisheries  Exhibition, 
and  has  mounted  during  the  year  about  five  hundred  specimens. 

Mr.  A.  Z.  Shindler  has  been  employed  in  making  sketches  from  new 
fishes  received,  and  in  painting  the  casts  made  by  Mr.  Palmer.  He  has 
also  been  engaged  in  painting  casts  of  Indian  implements,  and  has  per- 
formed most  efficient  work  in  the  completion  of  the  collection  of  casts 
of  fishes  and  reptiles. 

Although  much  has  been  done  in  the  preparation  and  mounting  of 
skeletons,  as  well  as  in  the  repair  of  those  already  on  exhibition,  yet 

*  Prizes  and  commendations  awarded  to  preparators  of  the  U.  S.  National  Museom 

at  the  third  annnal  exhibition  of  the  Society  of  Americaih  Taxidermists  at  New 

York,  May  1  to  May  5,  1«83. 

To  William  T.  Homaday  :  Silver  medal  for  best  specimen  of  taxidermy  in  the  ex- 
hibition, African  elephant  Mungo.  Special  medal  recommended  for  setter  dog  and 
qnail.    Hairless  Mexican  dog  and  cinnamon  bear  highly  commended. 

To  Frederic  A.  Lncas :  Bronze  medal  for  group  of  turtles. 

To  William  Palmer:  Special  medal  recommended  for  cast  of  leather-back 'tnrtle*« 
bead.    Certificate  of  merit  for  birds. 

To  Joseph  Palmer :  Casts  of  mammal  heads  and  fishes  yery  highly  oonmiendecL 

To  L.  M.  McCormiok :  Certificate  of  merit  for  birds. 

Tq  Ji  W.  Hendley :  Cast  of  fiahna  Tery  highly  oommendad. 
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the  greater  part  of  the  year  has  beeu  cousamed  in  the  transfer  of  the 
large  collection  of  unmounted  mammal  skeletons  and  skulls  from  storage 
in  the  Smithsonian  building  to  the  osteologieal  hall  (east  south  range) 
of  the  National  Museum  building.  Owing  to  the  length  of  time  during 
which  this  large  amount  of  material  has  been  accumulating,  and  to  the 
lack  of  suitable  accommodations,  the  collection  had  fallen  into  a  state 
of  confusion.  Moreover,  a  portion  had  never  been  catalogued,  and  a 
still  larger  portion  remained  unidentified.  It  was  therefore  necessary  to 
compare  each  specimen  with  its  origiuHl  record,  while  a  large  number 
were  identified  or  entered  for  the  first  time.  For  lack  of  room,  a  portion 
of  this  collection,  namely,  the  skeletons  which  have  not  yet  been  cleaned, 
has  been  temporarily  stored  in  the  Annory  building.  The  remaining 
portion  has  been  arranged,  labeled,  and  placed  in  table  cases  in  the 
osteological  hall.  Seventeen  cases  are  thus  occupied,  and  many  more 
will  eventually  l)e  required  to  accommodate  this  important  and  steadily 
iocreasiug  collection.  The  service  of  Mr.  F.  A.  Lucas  as  an  aid  in  the 
department  of  osteology  has  done  very  much  to  stimulate  its  growth. 

Messrs.  E.  H.  Hawley  and  T.  M.  Sweeney  have  rendered  efficient  aid 
in  the  mounting  of  specimens  in  the  cases  for  exhibition,  and  to  the 
former  especially  the  Museum  is  indebted  for  nu/nerous  ingenious  con- 
trivances for  the  better  display  of  its  material.  Mr.  T.  W.  Smillie,  pho- 
tographer, produced  for  the  London  Fisheries  Exhibition  enlarged  pho- 
tographs of  fishermen  and  fishing  scenes.  These,  which  were  printed 
by  the  electric  light,  and  in  some  instances  retouched  by  Messrs.  Elliott 
and  Moeller,  constituted  a  prominent  feature  in  the  American  section 
at  the  Fisheries  Exhibition,  and  receive<l  a  gold  medal — the  only  one 
awarded  to  photography.  They  seem  to  deserve  esi>ecial  mention 
here,  since  it  is  believed  that  pictures  of  this  description  can  be  used 
with  great  efi'ect  hereafter  in  various  departments  of  the  Museum. 

Mr.  Hendley  has  done  some  excellent  work  in  the  preparation  of  lay 
figures  for  the  London  Fisheries  Exhibition.  Two  of  these  figures  were 
representative  of  the  negro  fisherman  of  the  United  States,  and  five, 
of  the  white  fisherman.  lie  has  also  commenced  tbe  work  of  preparing 
casts  of  vegetables,  fruits,  meats,  &c.,  to  be  arranged  hereafter  in  the 
food  collection. 

Preliminary  exhibition  of  the  fishery  collection. — On  the  li6th  of  Feb- 
ruary an  exhibition  of  the  collections  about  to  be  sent  to  London  was 
held  in  the  halls  of  the  Museum.  Preparations  for  this  exhibit  were 
made  in  three  days'  time  by  dint  of  hard  work  of  an  extra  force  night 
and  day.  The  building  was  lighted  for  the  first  time  by  the  electric 
lamps,  and  the  display  was  considered  a  great  success.  On  the  follow- 
ing night  the  building  was  also  opened  for  the  inspection  of  these 
exhibits.  On  the  firat  evening  2,339  persons  were  present,  and  on  the 
following  night,  2,298.  During  the  week  before  the  collections  were 
packed  the  attendance  in  the  Museum  averaged  nearly  2,000  a  day. 
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The  Southern  Exposition  of  Louisville^  organized  in  1882,  obtained  per- 
mission from  the  last  Congress  to  remove  certain  objects  from  the  Na- 
tional Maseam,  with  the  sanction  of  the  Director  and  without  cx)8t  to 
the  Government,  for  exhibition  in  the  Southern  Exposition.  (See  Rev. 
Stat.,  Forty-seventh  Congress,  second  session,  chap.  99.)  This  exposi- 
tion opened  on  Angust  1,  and  a  collection,  the  contents  of  which  are 
elsewhere  enumerated,  was  sent  from  the  Museum,  and  was  returned 
after  the  close  of  the  exhibition,  in  good  order,  on  November  8.  The 
contributions  of  the  Museum  were  greatly  appreciated  by  the  visitors 
to  the  exhibition,  and  the  exjienses  incurred  in  its  preparation  were 
promptly  and  cheerfully  paid  by  the  company.  Several  applications 
from  other  similar  exhibitions  were  received,  but  the  Museum  has  always 
taken  the  position  that  loans  of  this  kind  cannot  be  made  without  spe- 
cial Congressional  enactment.  It  is,  however,  my  desire  to  prepare  for 
such  purposes  a  special  series  of  specimens  which  may  be  temporarily 
sent  to  different  parts  of  the  United  States  for  the  purpose  of  public 
instruction  and  of  awakening  interest  in  museum  work.  An  excellent 
precedent  for  this  move  may  be  found  in  the  policy  of  the  Science  and 
Art  Departments  of  Grejit  Britain,  which  at  the  present  time  has  eight- 
een loan  collections  -of  this  kind  in  different  parts  of  the  United  King- 
dom. 

Exhibition  of  the  Pharmaceutical  Association, — On  September  10,  the 
Pharmaceutical  Association  held  its  annual  meeting  and  exhibition  in 
the  Museum,  the  lecture-room  being  used  for  the  meeting  and  the  north- 
east and  east-north  ranges  for  the  exhibition,  which  was  very  largely 
attended,  the  number  of  visitors  during  the  five  days  of  its  session 
amounting  to  7,571. 

On  the  4th,  5th,  and  7th  of  December  the  Brush-Swan  Electric  Light 
Company  gave  an  exhibition  of  its  incandescent  lights  produced  by  the 
Brush  storage  battery.  During  the  four  evenings  of  the  display  there 
were  1,543  visitors. 

Meetings  and  lectures  during  the  year. — The  National  Academy  of 
Sciences  held  its  regular  semiannual  meeting  in  the  lecture-room  of  the 
Museum  on  April  17.  The  Biological  Society  has  held  its  regular  fort- 
nightly meetings  in  the  lecture-room.  The  Philosophical  Society  held 
its  annual  nieeting  in  the  lecture-room  of  the  Museum  on  December  8. 
The  Pharmaceutical  Association,  as  has  already  been  mentioned,  held 
its  annual  meeting  in  the  lecture-room  on  the  10th  of  September. 

A  course  of  12  lectures,  under  the  auspices  of  the  Biological  and  An 
thropological  Societies  of  Washington,  was  given  on  successive  Satur- 
days, commencing  on  January  13.  These  were- followed  by  a  course  of 
8  lectures  on  materia  niedica  by  Dr.  D.  W.  Prentiss,  commencing  April 
7  and  continuing  until  May  26,  illustrated  by  specimens  from  the  materia 
medica  section  of  the  Museum :  they  were  attended  by  about  200  stu- 
dents of  medicine  and  pharmacy. 
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IS'umber  of  trntorn, — By  moans  of  the  tally  machine,  it  has  been  aft- 
eertaiueil  that  the  total  number  of  viKitora  to  the  MuKeum  during  the 
year  was  202,112,  niakiuj?  a  daily  averajje  of  <)74.  The  number  of  visit- 
ore  to  the  Smithsonian  building  for  the  year  was  104,003,  or  a  daily 
average  of  340. 

The  above  figures  show  an  increase  during  1883  of  34,657  visitors  to 
tbe  Museam  building  over  the  number  registered  in  1882,  and  a  decrease 
of  48y051  visitors  to  the  Smithsonian  Institution. 

DIVISION   OF  ANTHROPOLOGY. 

1.   Department  of  Art  and  Induntry, 

In  the  Department  of  Art  and  Industry  is  included  for  the  present  all 
ethnologiciil  material  except  that  belonging  to  i)rehistoric  archaeology. 
Under  the  head  of  **art  and  industry '^  are  included  the  products 
of  the  arts  and  industries  of  civilized  as  well  as  of  semi  civilized  and 
barbarous  races.  These  collections  are  being  arranged  in  accordance 
with  a  teleological  rather  than  geogniphical  plan  of  classification,  ob- 
jects of  a  similar  nature  being  jilaced  side  by  side,  musical  instruments 
together,  weai>ons  together,  &c.,  and  anange^l  in  such  a  manner  as  to 
show  the  progress  of  each  idea  from  the  most  primitive  tyjie.  In  dis- 
carding the  ethnographic  method  of  arrangement,  almost  universal 
among  museums,  special  care  has  been  taken  not  to  sacrifice  the  possi- 
bility of  bringing  together  the  objects  belonging  to  any  particular  local- 
ity or  race,  if  this  shall  at  any  time  be  required  for  purposes  of  study. 

In  our  method  of  installation,  objects  are  mounted  in  glass-covered 
trap's  or  deep  frames,  24  by  30  inches  in  dimension,  which  are  arranged 
for  study  or  exhibition  in  cases  of  various  forms.  The  articles  belong- 
ing to  two  different  tribes  are  never  mounted  together  in  the  same  tray ; 
and  if  at  any  time  it  should  be  found  desirable  to  bring  together  the 
<M)llections  from  any  given  race*,  for  instance,  from  the  Eskimos,  the  Sia- 
mese, or  the  Japanese,  this  might  be  accomplished  in  a  few  hours;  in 
fact,  when  once  the  present  system  of  mounting  has  been  comph^ted,  the 
rearrangement  of  the  Museum  upon  the  ordinary  ethnograidiic  plan 
would  be  the  work  of  only  a  few  hours,  and  may  be  effected  by  a  small 
force  of  mechanics  and  laborers  under  the  direction  of  a  single  curator. 

The  system  of  classification  just  described  has  been  criticised  in  cer- 
tain particulars  by  administrators,  and  from  their  standpoint  the  criti- 
cism is  a  just  one.  1  therefore  take  this  opportunity  to  explain  that 
the  policy  of  the  dei)artment  has  been  misunderstood  by  them.  It  is 
no  part  of  the  plan,  nor  has  it  ever  been,  to  separate*  articles  which  be- 
long together.  The  parts  of  any  collection  or  grou})  of  objects  which 
may  justly  be  considered  a  unit  of  administration  are  always  kept  to- 
gether ;  for  instance,  if  a  costume  is  complete  it  is  not  intended  to  dis- 
sect it  and  distribute  its  parts.  Hats,  gloves,  boots,  and  coats  are  only 
jplaced  by  themselves  when  they  have  no  related  objects  associated  witli 


176  KEPOBT   ON  NATIONAL   MUSEUM. 

them.  In  the  same  way  a  costume  of  a  family,  whether  composed  of 
two  or  ten  individual  suits,  might  with  proi)riety  be  regarded  as  a  unit 
Collections  illustrating  the  history  of  a  special  tribe  in  a  monographic 
way  may  also  with  propriety  be  kept  together.  Such  a  collection  would, 
however,  not  be  assigned  to  the  department  of  art  and  industry,  where 
the  preferred  method  of  arrangement  is  evolutionary  or  progressive,  but 
would  rather  be  made  over  to  the  department  of  ethnography.  The 
teleological  plan  of  arrangement  has  alreadj^  been  criticised  by  persons 
who  prefer  the  more  usual  system  of  arrangement  by  race,  a  system 
which  is  in  many  respects  no  less  desirable  and  for  some  museums 
is  to  be  much  preferred.  This  system,  however,  is  not  at  present  con- 
venient for  the  uses  of  this  establishment.  It  is  probable  that  these 
critics  have  not  studied  the  ])lan  of  the  classification  of  the  Museum  suf- 
ficiently to  be  aware  that  an  ethnographic  series  of  objects  as  well  as 
the  teleological  series  is  provided  for.  It  has  been  publicly  suggested 
that  the  plan  of  classification,  sketched  out  provisionally  and  submitted 
for  consideration  in  my  report  for  the  year  1881,  has  been  settled  upon 
*<  without  allowing  the  voice  and  criticisms  of  scientific  men  to  be  heard.^ 
In  response  to  this  I  can  only  6ay  that  this  plan,  which,  it  may  be  stated 
in  passing,  has  never  been  anything  more  than  a  tentative  and  provis- 
ional one,  is  simply  an  extension  of  the  plan  adopted  in  the  archaeolog- 
ical division  of  the  Museum  previous  to  1874,  and  reported  upon  favor- 
ably by  a  committee  of  the  Board  of  Eegents  early  in  1875.* 

The  department  of  art  and  industry  must  in  time  necessarily  be  sub- 
divided into  a  number  of  special  departments.  At  present,  and  until 
the  material  now  on  hand  is  properly  assorted,  such  subdivision  is  not 
particular!}'  to  be  desired.  There  hjive  grown  up,  however,  a  number 
of  sections  in  this  department,  the  result  of  the  accumulation  of  large 
quantities  of  material  requiring  th^  care  of  a  special  officer. 

A  very  large  part  of  the  material  now  in  the  custody  of  tliis  depart- 
ment may  with  propriety  be  given  over  to  the  proposed  new  curator- 
ship  of  races  of  men. 

Section  of  Fisheries, — The  collection  to  illustrate  the  fisheries  of  North 
America  has  been  the  object  of  close  attention  since  1875,  when  a 
special  appropriation  was  made  by  Congress  to  enable  the  Commissioner 
of  Fisheries  to  present  a  thorough  representation  of  this  industry  at  the 
Philadelphia  Exhibition.  The  same  collection,  largely  expanded  by 
means  of  a  second  appropriation,  was  sent  to  the  International  Fisheries 
Elxhibition  at  Berlin  in  1880,  and  again  in  1883  to  a  similar  exhibition 
in  London.  Although  a  considerable  portion  of  eaoh  special  appropria- 
tion was  consumed  in  expensive  transportation  and  temporary  installa- 
tion, yet  considerable  sums  from  each  were  devoted  to  improving  this 
collection.    Expanded  as  it  has  since  been  by  gifts  from  and  exchanges 

*  See  report  of  ABa  Gray  and  Henry  Copp6<\  special  committee  on  Mnsenm,  in  An- 
naal  Report  of  the  Board  of  Regents  of  the  Smithsonian  lustitntion  for  the  year  1874; 
pp.  196-138. 
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betn^een  foreign  Govemmeuts,  it  is  now  not  only  as  perfect  as  possible 
a  presentation  of  the  fishery  industries  of  the  United  States,  but  is 
by  far  the  most  complete  exposition  in  existence  of  the  fisheries  of  the 
world.  In  addition  to  material  from  various  foreign  countries  pre- 
viously secured,  this  collection  has  during  the  present  summer  been  en- 
riched by  large  contributions  from  England,  India,  the  Straits  Settle- 
ments, Siam,  Greece,  Spain,  Sweden,  and  Eussia.  The  Government  of 
Greece  presented  to  the  United  States  its  entire  exhibit  in  London,  and 
the  Gk)vernment  of  Spain  was  equally  liberal,  sending  the  United  States 
everything  which  was  indicated  as  desirable  from  the  collections  ex- 
hibited in  London  by  the  Madrid  ITaval  Museum. 

The  American  section  of  the  Fisheries  Exhibition  occupied  about  25,000 
square  feet,  and  the  high  appreciation  with  which  it  was  received  is 
marked  not  only  by  the  verdict  of  the  juries,  by  whom  it  was  awarded 
150  medals  and  diplomas,*  but  by  the  universal  commendation  of  the 
European  press. 

The  last  shipment  of  this  material  has  been  returned,  and  in  two  or 
three  months  will  be  re-installed  as  a  permanent  section  of  the  Museum. 

The  concentration  of  a  considerable  amount  of  money  upon  this  col- 
lection has  enabled  us  to  provide  for  it  all  necessary  cases,  to  do  the 
required  work  of  mounting,  to  prepare  printed  labels  for  every  specimen, 
and  to  bring  together  a  large  number  of  pictures,  photographs,  and 
sketches,  which  supplement  the  labels  and  complete  the  significance  of 
the  specimens.^  It  will,  consequently,  for  some  years  no  doubt,  stand  as 
the  first  completed  and  most  thoroughly  arranged  section  of  the  depart- 
ment of  art  and  industry. 

Section  of  Historical  Belies. — The  relics  of  George  Washington  and 
other  distinguished  persons,  for  many  years  displayed  in  the  Patent 
Office^  and  the  Lewis  collection  of  Washington  relics  purchased  by 
Congress  at  a  cost  of  $12,000,  which  was  stored  in  the  Patent  OfGice 
but  kept  in  the  original  packing-boxes,  have,  during  the  year,  been 
given  into  the  charge  of  the  l^ational  Museum  by  the  Commissioner 
of  Patents.  These  have  been  placed  on  exhibition  in  temporary  cases, 
together  with  many  articles  of  similar  nature  already  in  the  possession 
of  the  Museum.  It  is  intended,  as  soon  as  practicable,  to  install  the 
Washington  relics  in  a  more  effective  manner,  perhaps  by  placing  the 
furniture  in  a  case,  the  interior  of  which  shall  resemble  one  of  the  apart- 
ments in  the  Washington  homestead  at  Mount  Vernon.  In  the  Lewis 
oollection  are  two  portraits  of  General  Washington  and  Mrs.  Martha 
Washington,  painted  by  Col.  John  Trumbull,  which  are  among  the 
choicest  treasures  of  American  art. 

Section  of  Materia  Medica. — ^This  section  is  already  thoroughly  under 
control,  the  specimens  being  installed  in  exhibition  cases  in  systematic 
order,  and  a  large  number  of  labels  being  attached.    This  department 

*  Fifty  of  this  Dumber  were  awarded  to  the  National  MoBeam  and  Fish  Commission 
■od  their  employ^. 

H.  Mis.  m 12 
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has  been  for  two  years  nnder  the  care  of  Dr.  James  M.  Flint,  snrgeon, 
TJ.  S.  N.,  who  has  been  detailed  for  this  service  by  the  Sorgeon-Gen- 
eral  of  the  Navy,  and  to  whose  skill  the  Mnsenm  is  indebted  for  the 
development  of  a  collection  of  medicinal  substances  probably  onequaled 
elsewhere. 

The  whole  number  of  specimens  at  present  on  exhibition  is  3^40. 
The  series  begins  with  objects  that  illustrate  the  forms  in  which  medici- 
nal substances  appear  in  commerce  or  are  prepared  for  administration 
by  pharmacists.  The  labels  attached  give  concise  and  accurate  defini- 
tions of  each  class.  Next  following  is  the  general  collection  arranged 
according  to  the  detailed  classification  published  elsewhere,  beginning 
with  animal  products  in  their  zoological  order,  and  succeeded  by  vege- 
table products  in  their  botanical  order,  &c.  Supplementing  the  general 
collection  is  an  exhibit  of  the  most  popular  mineral  waters,  and,  finally, 
as  a  distinct  series,  a  considerable  number  of  Chinese  drugs.  The  plan 
of  organization  and  the  methods  of  work  in  this  department,  together 
with  a  full  account  of  what  has  been  accomplished,  will  be  found  in  the 
report  of  its  curator. 

Secticn  of  Naval  Architecture. — The  collection  of  models  of  boats  and 
vessels  now  includes  between  two  and  three  hundred  si>ecimens.  This 
series  has  been  developed  in  connection  with  the  fisheries  exhibit,  and 
is  especially  complete  in  representations  of  American  forms,  both  abo- 
riginal and  modem.  The  series  of  primitive  types  is  particularly  full, 
and  the  collection,  which  will  be  installed  in  the  room  a<\joining  the 
fisheries  court,  will,  when  arranged  upon  the  evolutionary  plan,  be 
thoroughly  unique.  Of  that  most  primitive  of  types,  the  skin  boat,  the 
Museum  now  possesses  five  examples,  the  bull-boat  of  the  Haidatsa 
Indians,  and  four  others  obtained  during  the  summer,  namely,  the  cora- 
cle of  the  Oanges,  gift  of  the  Government  of  India;  the  Irish  curragh, 
gift  of  the  Marquis  of  Hamilton ;  the  Boyne  coracle,  and  the  Dee  cora- 
cle, obtained  from  persons  at  the  Fisheries  Exhibition.  The  Govern- 
ment of  India  contributed  also  some  exceedingly  interesting  and  primi- 
tive forms  of  dug-outs.  A  number  of  other  si>ecimens  have  been  ac- 
quired during  the  year,  chiefly  by  gift.  This  collection  has  been  placed 
in  the  charge  of  Oapt.  J.  W.  Oollins,  of  the  IT.  S.  Fish  Oommission,  to 
whom  very  much  of  its  recent  expansion  is  due. 

Section  of  Keramiee. — ^The  specimens  of  pottery  and  porcelain  from 
Europe  and  the  Orient  are  not  numerous,  but  include  a  number  of  very 
important  pieces,  such  as  the  two  immense  Centennial  vases  given  by 
Haviland  &  Co.,  a  very  excellent  representation  of  the  products  of  Doul- 
ton's  Lambeth  pottery,  and  a  large  number  of  decorated  tiles  exhibited 
by  Minton  &  Co.,  and  Moore,  Maw  &  Co.,  at  the  Philadelphia  Exhibi- 
tion. During  the  year  the  Museum  has  received  from  the  French  Ck>v- 
emment  a  gift  of  seventy-five  sjieoimens  from  the  ManufSeu^ture  Nationale 
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de  Sevres.  This  is  a  technological  display,  Inclading  th«  materials,  im- 
plements, and  products  used  in  this  establishment.  Th«r6  has  also  i3een 
received  a  very  valuable  vase  from  the  same  place  decorated  in  gold  and 
colors  by  F.  de  Oourcy,  the  gift  of  L.  Strans  &  Son,  of  New  York,  im* 
jwrters. 

Mr.  W.  H.  Holmes  has  been  detailed  by  the  Director  of  the  Bureau  of 
Ethnology  of  the  Smithsonian  Institution  to  prepare  a  report  upon 
American  aboriginal  pottery,  and  the  entire  collections  of  the  Museum 
have  been  placed  in  his  hands  for  that  purpose,  and  are  now  concen- 
trated in  the  northwest  court,  where  cases  are  already  prepared  for 
tlieir  reception,  which  will  be  occupied  as  soon  as  the  interior  fittings 
are  decided  upon.  This  collection  is  wonderfully  rich,  and,  after  its 
arrangement  has  been  completed,  will  be  one  of  the  most  impressive  in 
the  whole  Museum.  It  has  been  increased  during  the  year  by  a  number 
of  important  contributions,  among  which  may  be  mentioned  especially 
a  gift  of  100  pieces  of  Peruvian  pottery  from  Mr.  W.  W.  Evans,  of  New 
Bochelle,  N.  Y. 

Section  of  Costumes.^^T.  J.  K.  Goodrich  and  Ensign  A.  P.  Nib- 
lack,  U.  S.  N.,  have  rendered  efftcient  service  in  the  work  of  assorting 
and  preparing  labels  for  the  general  collections  of  costumes,  imple- 
ments, &c.  The  wealth  of  the  Museum  in  articles  of  costume  derived 
from  the  North  American  aborigines  is  very  great,  as  also  in  all  classes 
of  implements  and  other  articles  which  usually  make  up  the  bulk  of 
ethnological  collections.  The  mass  of  unassorted  material  is  still  very 
large,  and  is  being  increased  every  week  by  the  arrival  of  new  accessions. 

The  extensive  collections  of  the  Bureau  of  Ethnology  from  the  pue- 
blos of  New  Mexico  and  Arizona  were  transferred  to  the  custody  of  the 
Museum  in  November,  including  numerous  specimens  of  basket-ware, 
pottery,  gourds,  grinding-stones  or  mortars,  weapons,  ceremonial,  house- 
hold, agricultural,  and  industrial  implements.  In  referring  to  tiiis  ma- 
terial I  feel  it  my  duty  to  call  attention  to  the  fact  that  many  of  these 
sx)eoimens  have  suffered  deterioration  during  the  interval  between  the 
time  when  they  were  collected  and  the  time  when  it  became  practicable 
for  the  Museum  to  assume  their  custody,  as  must  necessarily  be  the  case 
when  i>erishable  objects  of  wood,  grass,  wool,  and  feathers  are  allowed 
to  remain  without  the  protection  of  dust-  and  insect-tight  cases.  Very 
many  of  them,  too,  suffered  damage  in  the  necessarily  rough  carriage 
on  pack-mules  from  the  remote  regions  where  they  were  collected  to  the 
lines  of  railroad  transportation,  and  consequently  are  by  no  means  so 
beautiful  and  well  preserved  as  they  would  appear  to  be  from  the  illus- 
trations of  them  published  in  the  reports  of  the  Bureau  of  Ethnology, 
which  represent  them  in  their  best  condition  as  seen  in  the  hands  of  their 
original  owners  by  the  persons  who  gathered  them. 
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Ensign  A.  P.  Niblack  has  famished  the  following  list  of  the  most 
valuable  accessions: 

AmoDg  the  most  important  collections  made  by  employes  of  the  Government  in  con- 
nection with  their  regular  work  auder  other  branches,  and  which  were  paid  for  out  of 
the  fnnd  previously  alluded  to,  may  be  mentioned — 

A  collection  from  William  J.  Fisher,  the  Coast  Survey  tidal  observer  on  Kadiak  Isl- 
and, Alaska,  who  made  several  trips  on  the  peninsula  and  mainland.  It  embraces 
about  100  specimens,  the  most  interesting  being  several  heavy  elaborate  bead- work 
head-dresses,  some  of  them  weighing  as  much  as  2i  pounds. 

The  collections  made  by  the  U.  S.  Signal  Service  observers  are  as  follows  :— 

1.  One  by  C.  L.  McKay,  from  in  and  around  Bristol  Bay,  north  of  the  Aliaska  Pen- 
insula, from  the  Nushagag-mut  and  Ugulmut  Eskimos  of  that  region — about  45  speci- 
mens in  all,  including  a  full  outfit  for  a  Beluga- whale  hunter,  which  was  exhibited 
in  London  last  year.  This  outfit  includes  harpoons,  lines,  buoys,  extra  heads,  killing 
lances,  &,q.  A  second  collection  of  about  50  or  60  specimens,  consisting  of  household 
utensils  and  articles  of  personal  adornment,  were  received  after  the  death  of  McKay. 
He  was  drowned  in  April,  1883,  while  out  in  a  kaiah  in  Nnshagak  river  in  bad 
weather. 

2.  One  by  J.  J.  McLean,  from  around  Sitka,  wh  ioh  had  been  pretty  well  worked  up 
by  other  collectors.  Beisides  the  usual  lot  of  wooden  carvings,  kantags,  or  wooden 
dishes,  &c.,  there  are  some  fine  specimens  of  native  wicker  and  basket  work  in  the 
collection  made  from  a  species  of  grass,  Iris  tenax. 

3.  A  kaiak,  with  complete  fittings,  from  Qreenland,  deposited  by  the  Chief  Signal 
Officer  of  the  Army.    It  was  exhibited  in  London. 

4.  The  Point  Barrow  collection  which  was  brought  down  when  the  expedition  re- 
turned recently.  The  collection  is  a  good  one  and  embraces  over  700  specimens.  Mr. 
Murdock  is  now  working  up  the  collection,  and  I  will  not  anticipate  his  report.  Part 
of  the  earlier  collection  which  came  down  on  the  Corwin  went  to  London  to  the 
Fisheries  Exhibit. 

5.  Mr.  Stejneger,  of  the  Signal  Service,  made  a  small  collection  from  the  Aleuts  on 
Bering  Island,  Commander  Group  (o£f  the  coast  of  Kamschatka).  There  are  some 
interesting  models  of  fox  and  bear  traps  and  boats,  some  seal-skin  costumes  worn  in 
their  native  dances,  besides  some  accessions  of  costumes  peculiar  to  the  Aleuts. 

6.  A  collection  coming  more  properly  under  1884  was  received  several  weeks  since 
frvm  L.  M.  Turner,  of  the  Signal  Service,  from  the  Eskimos  of  Ungava  Bay,  New  Lab- 
rador. It  is  a  fine  one,  and  embraces  over  450  specimens.  The  articles  have  not  the 
oUyj  used  look  that  most  Eskimo  implements  h  ave,  which  indicates  that  other  collect- 
ors have  been  among  them  recently,  although  a  great  many  specimens  are  models  of 
traps,  snow-shoes,  tobogans,  and  spears,  and  are  necessarily  new.  There  are  some 
large  tobogans  and  snow-shoes  of  a  peculiar  pattern.  The  costumes  are  remarkably 
handsome,  and  show  the  effects  of  contact  with  civilization. 

A  second  collection  from  Fisher,  made  in  the  Aleutian  Archipelago  and  Aliaska  Pen- 
insula, has  Just  been  received.  It  consists  of  about  120  specimens  of  costumes,  Aleu- 
tian heads,  household  utensils,  accessories  of  costume,  &c. 

Among  the  small  purchased  collections  may  be  mentioned,  a  Zufii  sacred  blanket, 
100  Peruvian  water-bottles,  or  huacas,  and  some  shoes,  hats,  dishes,  baskets,  Slc.^  frt>m 
the  La  Costa  Indians  of  South  California,  woven  of  mescal  fiber  and  palm  leaves. 

(1.)  Among  the  principal  donations  are  40  musical  instruments  supplemental  to  the 
set  of  American  musical  instruments,  all  presented  by  Mr.  J.  Howard  Foote,  of  31 
Maiden  Lane,  New  York. 

(2.)  The  original  Catlin  collection  of  Indian  portraits,  &c.,  painted  by  him  during 
his  eight  years  amongst  the  48  tribes,  of  which  he  has  handed  down  to  us  these  meet 
valuable  ethnological  records.  There  are  about  500  in  the  collection,  which  Mrs.  Har- 
riaon,  of  Philadelphia,  has  so  generously  presented  to  the  Institution. 
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(3.)  At  the  close  of  the  Boston  ExhibitioD,  recently,  some  50  musical  inetraments^ 
numerous  clay  figures,  and  various  other  specimens  were  presented  to  the  Institution 
by  Sourindro  Mohun  Tagore,  rajah  of  one  of  the  provinces  of  India  and  president  of 
the  Bengal  music  school.  The  musical  instruments  are  accompanied  by  full  notes, 
and  the  Museum  is  taking  steps  to  obtain  a  supplemental  collection  to  complete  the 
series.     These  objects  were  installed  a  few  days  since  and  are  now  on  exhibition. 

Among  the  principal  exchange  collections  are — 

(Ist.)  Some  miscellaneous  weapons  from  Polynesia  and  South  America,  obtained  at 
the  Fisheries  Exhibition. 

(2d.)  Some  16  musical  instruments  and  accessories,  from  Tiflis,  in  the  Caucasus,  ob- 
tftined  through  Mr.  Englemann,  of  Saint  Louis. 

(3d.)  About  40  specimens  from  the  Leipzig  Museum,  consisting  of  knives,  bows,  ar- 
rowa,  baskets,  mats,  &c.,  from  Africa,  particularly  the  Loango  coast,  and  Gaboon 
River,  on  the  west  coast.  The  admirable  native  steel  implements  are  well  illustrated. 
This  collection,  combined  with  a  few  stray  or  miscellaneous  articles  and  a  small  num- 
ber g^ven  by  Rev.  Dr.  Gurley,  constitutes  but  a  meager  African  ethnological  exhibit. 

The  Museum  has  just  sent  to  the  Trocadero,  at  Paris,  an  ethnological  collection,  se- 
lected from  the  material  in  its  possession,  and  doubtless  their  exchapge  will  embrace 
some  additions  to  the  above. 

Mr.  J.  G.  Swan,  in  addition  to  the  regular  collections  which  he  sends  in  fh>m  time 
to  time,  last  summer  made  a  special  trip  for  the  Smithsonian  Institution  to  the  Queen 
Charlotte  Islands,  B.  C,  and  the  results  have  just  been  received. 

In  the  early  part  of  the  year  he  sent  in  some  photographs  and  about  100  specimens, 
supplemental  to  his  series  illustrating  the  fisheries  of  the  Indians  in  and  around  Cape 
Flattery,  Washington  Territory.    The  complete  collections  went  to  London. 

In  the  trip  referred  to  above,  he  started  from  Masset  Sound,  N.  of  Graham  Island,  and 
coasted  around  the  west  side ;  then  through  Skidegate  Channel  to  the  southeast  coast; 
then  home  to  Victoria.  Now  that  he  has  partially  carried  out  his  long-cherished  de- 
sire, it  is  to  be  hoped  that  his  forthcoming  notes  will  prove  as  valuable  as  those 
previously  published.  A  better  knowledge  of  the  Haidah  totems  and  totemic  carv- 
ings is  desired.  The  collection  is  rich  in  masks,  wood  carvings,  ladles,  ancient  stone 
implements,  robes,  clubs,  sliaraans'  wands,  ceremonial  bows,  whistles,  rattles,  fishing 
gear,  &c.,  but  particularly  so  in  the  slate  carvings,  of  which  he  sends  30  specimens — . 
dishes,  boxes,  and  models  of  totem  posts.  There  was  already  on  hand  a  sufficient 
number  of  specimens  to  illustrate  the  Haidah  wood  carvings  and  working  in  silver, 
but  the  additions  to  the  slate  carvings  have  made  it  appear  desirable  to  install  the 
latter  as  a  monographic  collection,  illustrating  this  art,  which  alone  places  the  Hai- 
dahs  at  the  head  of  the  Indians  of  the  northwest  coast. 

The  Oatlin  collection  of  Indian  paintings,  presented  in  1881  by  Mrs. 
Joseph  Harrison,  of  Philadelphia,  have  been  unpacked  and  placed  on 
exhibition  in  the  lecture-room.  The  valne  of  this  collection  is  aluiost 
inestimable,  consisting,  as  it  does,  of  over  GOO  paintings  made  by  Gatliu 
previous  to  1840  in  various  parts  of  the  western  United  States,  Mexico, 
and  British  North  America,  and  representing  members  of  what  were 
then  considered  to  be  forty-eight  distinct  tribes.  About  one-half  of  the 
figures  are  portraits,  while  the  others  represent  ceremonies,  games,  and 
hunting  scenes.  It  was  claimed  by  Mr.  Gatlin  that  over  3,000  figures 
are  represented  in  these  paintings,  and  they  are  of  the  greatest  value 
as  contemporary  delineations  of  costume  in  addition  to  their  importance 
as  portraits  of  the  various  types  of  Indian  before  they  had  become 
changed  by  contact  with  the  white  man.    This  collection,  which  con- 
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sists  of  the  original  pamtings  made  by  Oatlin  in  the  field,  is  quite  dis- 
tinct from  the  one  exhibited  in  the  Smithsonian  building  many  years 
ago,  and  is  in  excellent  condition,  notwithstanding  the  fact  that  it  has 
been  stored  in  a  warehouse  in  Philadelphia  for  fifteen  or  twenty  years. 

The  collection  of  musical  instruments  is  deserving  of  meutioD,  since 
it  is,  up  to  the  present  time,  the  only  one,  excepting  the  fisheries  collec- 
tion, which  has  been  thoroughly  arranged  and  labeled  in  accordance 
with  the  accepted  plan  of  installation.  This  material  has  been  con- 
siderably extended  during  the  year  by  gift  of  modern  European  instru- 
ments firom  Mr.  J.  Howard  Foote,  of  New  York  Oity  *,  an  exchange  col- 
lection of  Caucasian  instruments  from  Dr.  George  J.  Engelmann,  of  Saint 
Louis }  the  gift  from  the  Bajah  Sourindro  Mohun  Tagore,  of  Madras,  of 
a  series  of  80  instruments  from  Hindoostan,  exhibited  at  the  Foreign 
Exhibition  in  Boston.  The  thanks  of  the  Museum  are  due  Col.  G.  B. 
Norton  for  his  friendly  offices  in  securiug  for  the  Museum  this  valuable 
donation. 

Another  important  accession  to  this  department  has  been  the  contri- 
bution by  Mr.  L.  Prang,  of  Boston,  of  a  series  of  specimens  illustrating 
the  history  and  methods  of  lithography  in  all  its  branches.  These  were 
selected,  arranged,  and  labeled  by  Mr.  S.  B.  Eoehler,  of  Boxbur}^,  Mass., 
who  has  in  preparation  a  hand-book,  to  be  printed  by  the  Museum,  and 
to  accompany  the  collection.  Bev.  0.  H.  A.  Dall,  of  Calcutta,  has  con- 
tributed a  considerable  collection  of  foods,  textiles,  and  other  substances 
from  India. 

A  most  interesting  and  rare  accession  to  the  Museum  during  the  year 
is  that  of  a  piece  of  antique  Boman  mosaic,  which  formed  a  part  of  the 
floor  of  the  temple  of  Astarte,  and  which  was  secured  by  Sir  Bichard 
Wood,  British  consul-general  at  Tunis,  exhibited  at  the  Centennial  Ex- 
hibition, Philadelphia,  1876,  in  the  collection  of  his  Highness  the  Bey  of 
Tunis,  and  presented  to  the  Museum  by  Sir  Bichard  Wood,  at  the  in- 
st^ce  of  G.  H.  Heap,  esq.,  United  States  consul  to  Tunis.  This  speci- 
men has  been  placed  on  exhibition,  after  having  been  carefully  repaired 
and  mounted  under  glass  by  Mr.  E.  H.  Hawley. 

Section  of  Foods  and  Textiles. — The  Museum  is  very  rich  in  the  textile 
products  and  food  substances  of  the  North  American  aborigines  and  of 
a  number  of  foreign  countries,  acquired  at  the  close  of  the  Philadelphia 
Exhibition.  Prof.  W.  O.  Atwater,  of  the  Wesleyan  University,  Mid- 
dletown,  Conn.,  has  been  acting  as  honorary  curator  of  the  section  of 
foods,  and  has  carried  on  extensive  operations  in  the  analysis  of  food 
products  for  the  benefit  of  this  collection  and  of  the  Fish  Commission. 
Mr.  Bomyn  Hitchcock,  of  New  York,  an  experienced  microsoopist  and 
chemist,  has  recently  been  designated  acting  curator  of  the  department 
of  textiles  and  acting  assistant  curator  of  the  department  of  foods. 
The  work  of  preliminary  arrangement  has  been  rapidly  pushed  forward. 


BEPOET   ON   NATIONAL   MUSEUM.  183 

These  departments  are  full  of  interest,  and  that  of  foods  especially,  as 
has  been  shown  by  the  experience  of  the  Bethnal  Oreen  Mnsenm,  in 
London^  may  be  made  one  of  the  most  instructive  to  the  public. 

II.  D^mrtment  of  Races  of  Men, 

The  experience  of  the  past  year  has  impressed  upon  us  more  strongly 
than  ever  before  the  importance  of  the  organization  of  this  department, 
which  was  provided  for  in  the  original  plan  of  classification,  bat  which, 
owing  to  lack  of  money,  has  not  yet  been  organized.  It  is  hoped  that 
daring  the  coming  year  it  may  be  possible  to  appoint  a  skillftd  ethnol- 
ogist to  this  curatorship.  The  department  of  arts  and  industries  is 
now  overburdened  with  material  which  cannot  properly  be  cared  for, 
owing  quite  as  much  to  the  lack  of  knowledge  and  skill  on  the  part  of 
its  officers  as  to  the  inadequacy  of  the  numbers  of  the  staff  employed. 

in.  Department  of  Antiquities. 

The  department  of  prehistoric  antiquities,  under  the  charge  of  Dr. 
Charles  Ban,  has  advanced  with  its  usual  steps  of  progress  during  the 
year.  The  present  somewhat  unsettled  condition  of  the  upper  main 
hall  of  the  Smithsonian  building,  in  which  these  collections  are  stored, 
is  due  to  the  fact  that  the  arts  and  industries  collections,  formerly  exhib- 
ited here,  have  been  only  in  part  removed,  owing  to  the  lack  of  exhibition 
cases  in  the  new  building.  An  exceedingly  important  addition  to  this 
department,  which,  on  account  of  its  size,  has  been  installed  in  the 
Museum,  is  the  Lorillard  collection  of  Central  American  antiquities, 
consisting  of  a  series  of  forty-eight  casts  of  wall  sculptures  and  picture- 
writings,  made  in  Mexico  and  Yucatan,  by  M.  Desir^  Chamay,  at  the 
expense  of  Mr.  Pierre  Lorillard,  of  New  York.  This  collection,  of  which 
a  duplicate  is  deposited  in  the  Trocadero  Museum  in  Paris,  was  for- 
warded firom  that  city  in  May,  and  set  up  in  the  most  skillful  and 
artistic  manner  by  M.  Barbier,  from  the  Trocadero  Museum.  The  Mu- 
seum is  greatly  indebted  to  Mr.  Allen  Thomdike  Eice,  editor  of  the 
North  American  Ecview,  who,  at  Mr.  Lorillard's  request,  acted  as  di- 
rector of  the  Chamay  expedition,  and  by  whose  advice  its  results  were 
deposited  in  Washington. 

In  the  same  gallery  with  the  Lorillard  collection  has  been  installed  a 
considerable  number  of  monolithic  statues  from  Yucatan,  Costa  Bica, 
and  Nicaragua,  which  have  been  for  some  time  in  the  possession  of  the 
Museum,  but  not  exhibited  until  recently  on  account  of  a  lack  of  room ; 
also  the  Syrian  sarcophagus  for  many  years  exhibited  in  front  of  the 
Smithsonian  building,  and  a  number  of  casts  of  prehistoric  statuary 
from  Egypt  and  elsewhere. 

A  large  collection  from  the  mounds  of  the  United  States  has  been 
transferred  by  the  Bureau  of  Ethnology.  This  collection  has  been 
made  under  the  direction  of  Prof.  Cyras  Thomas  in  important  localities 
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from  Dakota  Territory  to  Florida,  and  from  Nevada  to  the  New  England 
States,  and  forms  the  basis  of  his  reports  to  the  Bureaa  of  Ethnology. 
This  collection  of  aboriginal  remains  embraces  skalls,  bones,  celts,  frag- 
ments of  pottery  and  walls  of  dwellings,  shells,  copper  and  iron  imple- 
ments, flints,  flakes,  pipes,  arrow-heads,  perforated  tablets,  stone  disks, 
ceremonial  stones,  &c.  The  nnmber  of  specimens  estimated  by  Pro- 
fessor Thomas  in  1883  was  3,544.  A  small  lot  of  quartz  celts  from 
Madras  was  also  received  from  the  same  bnreao. 

DIVISION  OF  ZOOIiOOY. 

lY.  Dq^rtment  of  Mammals. 

The  accessions  of  the  year  have  been  nameroos  and  important,  and 
are  discussed  in  frdl  in  the  report  of  the  curator,  Mr.  F.  W.  True.  The 
most  noteworthy,  perhaps,  are  various  species  of  cetaceans,  hitherto 
unknown  in  American  waters,  obtained  through  the  co-operation  of  the 
XT.  S.  Life-Saving  Service ;  and  the  collection  of  Greenland  seals,  ob- 
tained for  the  Museum  by  Dr.  0.  Hart  Merriam  during  his  trip  on  a  New- 
foundland sealing  steamer.  Dr.  Stc^jneger's  magniflcent  collection  of 
Bhytina  bones  from  Siberia  have  been  received  mainly  during  the  year, 
and  by  efforts  in  various  directions  the  Museum  series  of  Sirenians  has 
now  been  completed.  Mr.  Homaday's  group  of  Bomean  Orangs  has 
been  placed  on  exhibition  in  the  mammal  gallery;  also  several  other  pro- 
ducts of  the  skill  of  the  Museum  taxidermist,  by  which  the  appearance 
of  this  collection  has  been  greatly  improved.  In  this  connection  may  be 
also  mentioned  the  gift  by  Mr.  Edward  Kemeys,  the  sculptor,  of  the 
original  model  of  his  bronze  figure,  '^The  Still  Hunt,''  and  a  large  num- 
ber of  working  models  of  various  species  of  North  American  mammals 
which  are  of  great  interest  to  the  student  of  art  as  well  as  to  the  mamal- 
ogist  and  the  taxidermist.  The  curator  of  mammals  has  devoted  a  con- 
siderable portion  of  his  time  during  the  year  to  the  reorganization  of  the 
collection  of  skeletons,  which  is  exceedingly  rich  in  North  American 
material.  The  cases  for  their  reception  not  having  been  finished,  the 
mounted  preparations  still  remain  in  the  Smithsonian  building.  The 
articulated  skeletons  have  all  been  systematically  arranged  in  the  oste- 
ological  gallery.  It  is  but  fair  to  the  curator  to  state  that,  owing  to  his 
appointment  as  acting  assistant  director  during  the  absence  of  the  as- 
sistant director  in  Europe  for  six  months  of  the  year,  the  work  of  the 
department  was  necessarily  interrupted. 

The  number  of  specimens  added  during  the  year  was  365 ;  260  of  which 
were  skins  and  105  osteological  specimens.  The  total  number  of  speci- 
mens now  in  the  custody  of  the  curator  is  estimated  at  8,663.  In  his 
report  several  important  suggestions  are  made,  all  of  which  I  would 
recommend  for  adoption. 
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V.  Department  of  Birds. 

In  the  department  of  birds,  under  the  care  of  Mr.  Eobert  Bidgway, 
the  work  of  the  year  has  necessarily  been  confined  to  the  laboratory,  all 
the  space  in  the  ornithological  galleries  outside  of  the  cases  having  been 
occupied  by  the  offices  of  the  Smithsonian  Institution  during  the  re-con- 
struction of  the  eastern  end  of  the  building.  There  has  been,  however, 
very  much  important  work  accomplished  in  the  rearrangement  of  the 
study  series,  and  valuable  collections  have  been  received,  especially 
from  Dr.  Stejneger,  Mr.  Bidgway,  Mr.  Nutting,  Captain  Bendire,  and 
Mr.  Beldlng. 

The  total  number  of  specimens  in  the  custody  of  the  curator  is  esti- 
mated at  47,246,  of  which  6,000  are  on  exhibition,  13,000  are  duplicates, 
and  28,246  are  in  the  reserved  skin  series. 

YI.  Department  of  Reptiles  and^Batraokians, 

Under  charge  of  Dr.  H.  G.  Yarrow,  honorary  curator,  the  usual  ad- 
ministrative work  has  been  accomplished,  and  an  annotated  catalogue 
of  the  American  specimens  belonging  to  the  Museum  has  been  pub- 
lished. 

A  considerable  number  of  species  lacking  in  the  Museum  series  has 
been  added  during  the  year,  chiefly  by  B.  W.  Shufeldt,  Mr.  George 
Shoemaker,  Mr.  Bobert  Bidgway,  Gol.  ^Nicholas  Pike,  Mr.  S.  Belding,  and 
Mr.  6.  W.  Mamorly,  and  the  work  of  assorting  and  arranging  the  col- 
lections of  exotic  reptiles  has  been  poshed  nearly  to  completion.  No 
exhibition  space  has  as  yet  been  assigned  to  this  department. 

VII.  Department  of  Fishes. 

This  department  is  perhaps  one  of  the  most  unmanageable  in  the 
Museum,  its  material  being  for  the  most  part  alcoholic.  From  1865, 
when  it  was  thoroughly  disorganized  by  the  fire  in  the  Smithsonian 
building,  up  to  1878,  this  department  was  without  a  curator,  though 
subsequently  to  1881  the  bulk  of  the  collection  was  largely  increased 
every  year  by  the  work  of  the  U.  S.  Fish  Commission.  For  two  years 
Dr.  Tarleton  H.  Bean,  the  curator,  assisted  by  Messrs.  Parker,  Dresel, 
Miner, and  Bean, has  been  engaged  in  rearranging  the  entire  material 
and  preparing  a  card  catalogue,  a  task  which  has  been  doubly  difficult 
owing  to  the  lack  of  sufficient  room  in  which  to  work.  The  collection 
is,  however,  now  very  well  under  control,  and  several  thousand  bottles 
have  been  set  aside  for  the  exhibition  series.  From  June  to  October 
of  this  year  Dr.  Bean  was  detailed  for  special  service  in  connection  with 
the  International  Fisheries  Exhibition,  and  devoted  a  considerable  por- 
tion of  this  period  to  the  study  of  the  ichthyological  collections  in  Lon- 
don, Paris,  Gtonoa,  Vienna,  Berlin,  and  Liverpool,  establishiDg  addi- 
tional relations  of  exchange  in  those  cities.  This  department  has  been, 
as  usual,  enriched  by  the  work  of  the  XJ.  S.  Fish  Commission,  whereby 
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many  new  species  and  genera  have  been  added  to  the  fanna  of  North 
America. 

'  The  curator  estimates  the  nomber  of  specimens  in  his  department  at 
65,000,  of  which  20,000  are  on  exhibition  and  10^000  are  duplicates,  the 
remainder  being  held  in  the  stady  series. 

Yin.  Departmrnt  of  MoUusJcs. 

This  department  continaes  nnder  the  charge  of  Mr.  William  H.  Dall, 
as  honorary  curator,  Mr.  K.  E.  O.  Steams  having  acted  during  a  portion 
of  the  year  as  non-resident  assistant  curator.  The  collection  has  been 
greatly  enriched  by  the  acquisition  of  Mr.  Steams'  cabinet  of  American 
mollusks  and  the  very  rich  collections  of  J.  Owyn  Jeffreys,  esq.,  F.  O.  S. 
&c.,  of  London.  Lieut.  Francis  Winslow,  U.  S.  N.,  who  was  detailed  to 
duty  at  the  Smithsonian  Institution,  has  rendered  important  service  to 
this  department  during  the  year  in  developing  and  classifying  the  col- 
lection of  oysters  and  other  economic  mollusca  for  the  London  Fisheries 
Exhibition,  and  later  in  the  year  assisting  in  the  administration  of  the 
general  collections. 

It  is  earnestly  recommended  that  the  staff  of  this  department  be  in- 
creased by  the  appointment  of  at  least  one  person  who  will  be  able  to 
give  his  whole  time  to  the  care  of  the  material.  As  is  shown  in  the  an- 
nual report  of  the  curator,  serious  damages  have  resulted  every  year  to 
some  portions  of  the  collections,  owing  to  the  lack  of  constant  care, 
which  he,  being  fully  occupied  with  other  duties  in  a  remote  part  of  the 
city,  could  not,  of  course,  be  expected  to  give. 

IX.  Department  of  Insects. 

The  Museum  is  still  unfortunately  without  a  collection  of  entomolog- 
ical specimens  worthy  of  the  name,  the  valuable  specimens  accumulated 
by  the  €k)vemment  service  having  years  ago  suffered  destruction  in  the 
hands  of  the  entomologists  of  the  Department  of  Agriculture,  with  whom 
they  were  deposited.  Prof.  O.  V.  Riley,  ^ho  is  acting  as  honorary  cura 
tor  of  this  department,  has  deposited  his  extensive  cabinet  of  American 
insects  in  the  Museum,  and  it  is  hoped  that  in  time  this  may  become  the 
property  of  the  United  States.  In  the  mean  time  all  possible  efforts  to 
keep  up  a  nominal  department  of  insects  are  being  made  through  the  em- 
ployment for  a  few  months  in  each  year  of  an  assistant  to  Professor  Biley* 

X,  XI,  XII.  Dq^artment  of  Marine  Invertelnrates. 

The  collections  of  crustaceans,  radiates,  worms,  and  protozoans  are  in 
charge  of  Mr.  Richard  Bathbon,  being  grouped  together  under  the  gen- 
eral heading  of  <^  marine  invertebrates."  The  west  hall  of  the  Smith- 
sonian building  has  been  assigned  to  this  department  for  exhibition 
purposes,  but  is  still  occupied  in  large  part  by  property  belonging  to 
other  departments,  so  that  the  curator  has  had  but  little  opportunity 
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for  perfectiDg  the  exhibition  series.  Very  extensive  progress,  however, 
has  been  made  duriog  the  year  by  the  curator,  with  the  assistance  of 
Ensign  W.  E.  Safford,  Ensign  0.  S.  McGlain,  and  Mr.  B.  B.  Tarr,  in  the 
way  of  assorting  the  material  already  on  hand  and  the  distribution  of 
duplicates.  A  card  catalogue  of  the  department  is  nearly  completed,  and 
a  number  of  important  exchanges  with  several  European  museums  have 
been-made  during  the  year,  and  valuable  collections  have  been  received 
from  the  Museum  of  Oomparative  Zoology,  Cambridge,  Mass.,  from 
Prof.  H.  E.  Webster,  from  Mr.  Edward  Potts,  of  Philadelphia,  and  from 
Messrs.  McKesson  &  Bobbins,  New  York.  Professor  Verrill,  who  is  in 
charge  of  the  marine  research  work  of  the  Fish  Commission  in  New 
England  waters,  has  delivered  to  the  Museum  considerable  quantities 
of  material,  upon  which  investigations  have  been  completed.  Important 
collections  have  also  been  received  from  the  Fish  Commission  steamer 
^'Albatross."  Interesting  accessions  to  this  department  have  been  a 
series  of  foraminifera  from  the  deep  sea,  collected  by  the  '^ Challenger" 
expedition,  and  presented  by  Prof.  William  B.  Carpenter,  being  the  types 
of  his  olBcial  report. 

Extensive  collections  of  echinoids  and  crawfishes  have  been  received 
from  the  Museum  of  Comparative  Zoology;  of  marine  annelids  in  alcohol 
from  Prof.  H.  E.  Webster ;  an  exhaustive  exhibit  of  the  Florida  com- 
mercial sponges,  from  McKesson  &  Bobbins;  important  accessions  from 
Alaska,  obtained  by  Dr.  Stejneger,  Lieutenant  Bay,  and  Mr.  John  Mur- 
doch; and  a  series  of  the  edible  Crustacea  of  San  Francisco,  from  Prof. 
B.  E.  C.  Steams. 

XIU.  Department  of  Invertebrate  FouUa, 

This  department  is  now  divided  into  two  sections.  Dr.  C.  A.  White, 
honorary  curator  of  the  department,  retaining  charge  of  all  except  the 
palaeozoic  fossils,  which  are  in  the  hands  of  Mr.  C.  D.  Walcott,  honorary 
curator  of  that  department.  Both  Dn  White  and  Mr.  Walcott  are  offi- 
cers of  the  IT.  S.  Geological  Survey,  and  are  devoting  themselves  almost 
exclusively  to  the  re-arrangement  of  these  collections  for  purposes  of 
study  and  preparation  of  reports.  The  two  laboratories  attached  to 
these  departments  have  been  fitted  up  as  thoroughly  as  possible,  and  a 
considerable  portion  of  the  specimens  are  arranged  therein.  The  acces- 
sions have  been  of  great  magnitude,  and  include  the  extensive  gather- 
ings of  the  various  exploring  parties  of  the  Geological  Survey. 

DIVISION  OF  BOTANY. 

XIV.  Department  of  recent  Plants. 

m 

The  ooUecttoDS  of  recent  plants,  for  many  years  in  the  custody  of 
Dr.  John  Torrey,  of  New  York,  and  afterwards  deposited  in  the  Depart- 
ment of  Agiioultare,  have  been  kept  in  excellent  condition  by  Dr.  Yasey, 
curator  of  the  department.    The  Museum  has  recently  received  a  very 


188  BEPOBT   OK  NATIONAL  MUSEUM. 

extensive  accession  of  European,  Asiatic,  and  African  plants,  compos- 
ing  the  herbarium  of  the  late  George  Joad,  esq.,  of  London,  the  gift  of 
the  Boyal  Botanic  Gardens  at  Kew,  throagh  Dr.  Asa  Gray.  This  col- 
lection is  still  in  the  castody  of  Dr.  Gray,  who  has  kindly  assamed  the 
direction  of  the  work  of  moanting  and  labeling.  Gases  have  been  pre- 
pared for  its  reception  in  the  laboratory  of  the  curator  of  materia  medica. 
The  exhibit  of  living  aquatic  plants,  under  charge  of  Dr.  Budolph 
Hessel,  superintendent  of  the  Government  carp  ponds,  is  assuming  con- 
siderable importance. 

XV.  Department  of  FasM  Plants. 

This  department  is  administered  by  Prof.  Lester  F.  Ward,  honorary 
curator,  who,  like  the  curators  of  fossil  invertebrates,  is  an  of&cer  of 
the  Geological  Survey.  Additional  space  has  been  assigned  to  the 
laboratory  and  a  large  number  of  storage  cases  supplied.  With  the  as- 
sistance of  Ensigns  E.  E.  Hayden  and  0. 0.  Marsh,  IT.  S.  N.^  the  curator 
has  accomplished  much  in  reducing  the  Museum  specimens  to  system- 
atic order.  Extensive  additions  have  been  made  during  the  summer 
through  the  explorations  of  Professor  Ward  in  the  West. 

DIVISION  OP  OEOLOOY. 

XYI.  Department  of  Mineralogy. 

Since  the  death  of  Dr.  George  W.  Hawes,  curator  of  this  department, 
Mr.  W.  S.  Yeates,  aid  in  the  Museum,  has  had  charge  of  the  mineral 
collections,  and  has  nearly  completed  the  task  of  rearranging  and  classi- 
fying the  material.  Prof.  F.  W.  Clarke,  chemist  of  the  U.  S.  Geological 
Survey,  was  appointed  honorary  curator  on  December  3.  An  exhibi- 
tion floor  space  of  2,000  square  feet  has  been  assigned,  and  show-cases 
are  in  process  of  construction.  Mr.  Joseph  Willcox,  of  Philadelphia, 
has  deposited  his  cabinet  of  North  American  minerals,  and  has  placed 
1,000  of  the  choicest  specimens  on  exhibition.  A  considerable  number 
of  acquisitions  have  been  made  during  the  year.  The  Abert  collection 
of  minerals,  for  a  long  time  the  property  of  the  Museum,  has  been  un- 
packed and  proves  to  be  of  great  value.  During  the  year.  Ensigns  H. 
S.  Knapp  and  O.  G.  Dodge,  XT.  S.  N.,  were  appointed,  and  Ensign  Wil- 
kinson, IT.  S.  ISr.,  re-assigned,  to  this  department. 

XVII.  Department  of  Lithology  and  Physical  Geology. 

• 

The  collection  of  building  stones,  under  the  charge  of  Mr.  George  P. 
Merrill,  assistant,  acting  as  curator,  presents  each  month  a  more  impos- 
ing appearance  in  the  exhibition  gallery.  The  space  assigned  to  it  has 
been  considerably  increased  during  the  year.  Owing  to  the  expense  of 
preparing  the  specimens,  little  has  been  done  towards  getting  ready  for 
exhibition  the  great  hoard  of  material  which  lies  at  present  unutilized 
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in  the  sontliwest  court.  The  enrator  of  this  department  has  recently 
undertaken  the  development  of  the  collections  in  physical  geology,  but 
has  not  yet  had  opportunity  to  seriously  begin  work.  The  laboratory 
has  been  supplied  with  some  important  pieces  of  apparatus  during  the 
year,  notably  a  machine  for  sawing  rocks,  made  by  E.  T.  Jenks,  of  Mid- 
dleborough,  Mass.  The  saw-blade  is  simply  a  thin  plate  of  soft  iron, 
which  swings  back  and  forth  across  the  stone  and  is  fed  with  wet  emery 
or  sand.  Besides  this,  has  been  furnished  a  small  diamond  circular  saw 
for  cutting  thin  sections  of  rock.  This  was  made  by  Kerr,  of  Provi- 
dence, B.  I.,  and  set  up  by  Mr.  Jenks.  Ensign  J.  H.  Fillmore,  IT.  S.  K, 
is  now  attached  to  this  department. 

XYIII.  Department  of  Metallurgy  and  JEconomic  Geology. 

Mr.  Frederick  P.  Dewey  has  been  appointed  ftdl  curator  in  this  de- 
partment. Until  within  a  few  weeks  nothing  had  been  done  towards  de- 
veloping the  exhibition  series,  the  time  of  the  curator  and  his  assistant 
having  been  devoted  to  overhauling  and  cataloguing  a  portion  of  the 
great  mass  of  unassorted  metallurgical  material  acquired  by  the  museum 
at  the  close  of  the  Philadelphia  Exhibition.  There  is  still  an  immense 
quantity  of  ores  and  metallurgical  products  stored  away  in  the  original 
packing  boxes  within  the  Museum  building,  and  also  in  a  temporary  shed 
attached  to  the  Armory  building.  This  latter  was  obtained  by  Mr. 
Thomas  Donaldson  at  the  close  of  the  so-called  ^^  permanent  exhibition" 
on  the  Oentennial  grounds  in  Philadelphia.  Work  in  this  department, 
m  in  that  of  minerals  and  lithology,  has  been  very  much  trammeled  by 
the  fact  that  until  very  recently  there  have  been  no  full  curators  in  the 
division  of  geology.  This  deficiency  having  now  been  supplied,  the 
work  in  these  three  departments  is  rapidly  progressing,  and  during  1884 
the  inorganic  collections  will  undoubtedly  begin  to  assume  the  import- 
ance which  they  deserve  on  account  of  the  wealth  of  the  material  already 
in  the  possession  of  the  Museum. 

DIVISION  OF  EXPLORATION  AND  EXPERIMENT. 

XIX.  Department  of  Exploration  and  Field  toork. 

Very  much  has  been  accomplished  in  this  department ;  not,  however, 
by  the  direct  efforts  of  the  Museum,  whose  appropriations  cannot  be  ap- 
plied to  this  purpose,  but  through  the  efforts  of  the  Smithsonian  Insti- 
tution and  its  Bureau  of  Ethnology,  the  Fish  Commission,  the  G-eological 
Survey,  and  also  through  the  valuable  assistance  of  the  IT.  S.  Signal 
Service  and  the  TJ.  S.  Navy.  Mr.  Pierre  L.  Jouy,  of  the  Museum  staff^ 
has  been  toir  some  years  in  Ohina  and  Japan,  and  recently,  at  the  ex- 
pense of  the  Institution,  has  been  attached  to  the  embassy  in  Gorea, 
where  he  is  making  mineralogical  and  ethnological  collections  in  the 
vieinity  of  Sedol.    Bnsign  J.  B.  Bemadon,  IT.  S.  K,  having  volunteered 
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his  services  in  that  countryy  was  detailed  by  the  Nayy  Department  for 
two  years'  work  in  studying  the  mineralogy  and  ethnology  of  this  new 
land. 

XX.  Department  of  Chemtntr^. 

The  work  of  the  chemical  laboratory  has  been  carried  on  in  the  usual 
manner,  and  considerable  additions  have  been  made  to  the  fittings  of 
the  laboratory.  Mr.  Frederick  W.  Taylor,  chemist,  has  on  account  of 
illness  received  five  months'  loaye  of  absence,  and  has  gone  to  Colorado. 

Prof.  F.  W.  Olarke,  as  an  officer  of  the  Museum,  has,  with  his  assist- 
ant in  the  Geological  Survey,  Dr.  T.  M.  Ghatard,  been  allowed  the 
use  of  the  chemical  laboratory  for  the  investigations  connected  with 
his  official  position.  Dr.  Jerome  H.  Kidder,  IT.  8.  N.,  of  the  Fish  Com- 
mission, has  been  allowed  the  use  of  the  upper  laboratory  during  the 
reconstruction  of  the  Smithsonian  building. 

XXI,  XXII.  Departments  of  Eocperimental  Physiology  and  Ftvoria. 

No  changes  have  been  made  in  these  departments,  their  conditions 
being  much  the  same  as  described  in  the  report  for  1882. 


SECTION  OF  MATERIA  MEDICA,  DEPARTMENT  OF  ARTS  AND  INDUSTRIES. 

J.  M.  Flint,  Curator. 

In  the  establishment  of  a  Museum  designe  d  to  illustrate  man  an^ 
his  environment  it  is  proper  that  the  materials  and  methods  used  for 
the  prevention  and  cure  of  disease  should  have  a  place.  Medicine, 
like  food,  clothing,  and  habitation,  has  a  direct  and  important  relation 
to  the  welfare,  progress,  and  longevity  of  man,  and  the  remedial  meas- 
ures in  use  by  a  people  may  be  as  indicative  of  the  degree  of  their  in- 
telleotual  development  as  is  the  nature  of  their  food,  or  the  character 
of  their  dwellings,  or  their  social  and  religious  customs.  A  collection 
of  medicinal  substances,  of  medical,  surgical,  and  pharmaceutical  in- 
struments and  appliances,  may  not  only  be  instructive  to  the  specialist, 
physician,  pharmacist,  or  anthropologist,  but  ought  also  to  possess  a 
general  interest  for  the  public,  since  none  may  escape  the  occasion  for 
their  use. 

So  much  in  brief  explanation  of  the  presence  of  a  materia  medica 
exhibit  in  the  U.  S.  National  Museum. 

In  the  comprehensive  scheme  of  Museum  classification  which  has  been 
devised^  a  place  for  such  a  collection  has  been  provided  in  the  DiviHon : 
«  Ultimate  Products  and  their  Utilization.^  Class :  ^^  Medicine,  Surgery, 
Pharmacology,  Hygiene,"  &c. 

For  the  objects  belonging  to  this  class  the  general  term  ^<  materia 
medica"  has  been  adopted,  extending  the  common  definition  to  include 
everything,  medical  or  surgical,  used  in  the  treatment  of 
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In  determining  upon  a  clMSiflcation  for  this  department  of  the  Mn- 
sonm  it  was  necessary  to  consider  the  subject  from  varions  i>oints  of 
view.  1.  The  historical,  as  relating  to  the  origin  and  progress — the 
evolution  of  medical  and  surgical  science  and  art.  2.  The  ethnographical, 
regarding  the  medicines  and  methods  peculiar  to  different  races  and 
nations.  3.  The  therapeutical,  which  considers  drugs  in  relation  to 
their  effects  on  the  animal  economy.  4.  The  physical,  having  regard 
to  the  sources,  physical  characters,  and  natural  relations  of  the  Bped- 
mens. 

The  first  method  is  obviously  not  adapted  for  a  general  classification 
of  a  large  collection,  but  should  always  be  kept  in  view  and  may  be  em- 
phasized, particularly  in  the  development  of  the  section  of  surgical  in- 
struments and  appliances.  The  second  may  be  carried  out  in  part,  as 
in  separate  exhibits  of  Chinese  and  Gorean  medicines  and  the  medicines 
of  the  North  American  Indians.  The  third,  though  perhaps  the  most 
instructive  method  to  the  student,  presents  insurmountable  difQculties 
in  the  way  of  accomplishment.  The  physiological  action  of  a  drug  may 
so  vary  with  the  dose  as  to  make  its  assignment  to  a  class  purely  arbi- 
trary, and  the  very  classification  would  give  a  wrong  impression  as  to 
its  properties.  Moreover,  the  investigation  of  many  drugs  has  been  so 
limited  as  to  leave  their  therapeutical  qualities  in  great  doubt,  so  while 
the  medical  properties,  as  fi^  as  known,  should  be  briefly  stated  on  the 
label  for  each  specimen,  yet,  they  cannot  properly  be  used  as  a  basis  of 
classification. 

«  There  remain,  then,  only  the  physical  relations  of  drugs  to  be  con- 
sidered, and  of  these  the  natural  sources  from  which  derived  furnish  the 
most  readily  available,  and  the  most  comprehensive  ground  for  a  classi- 
fication. 

In  view  of  these  considerations  the  following  has  been  adopted : 

Olas9ificatton  and  Arrangement  of  tke  Materia  Medica  Collection. 

L  Organic  materia  medica:  (1)  Animal  products;  (2)  vegetable  prod- 
ucts ;  (3)  x>roducts  of  fermentation  and  distillation. 
IL  Inorganic  materia  medica. 

1.  The  animal  products  are  arranged  according  to  the  zoological  posi- 
tion of  the  animal  from  which  the  drug  is  derived,  following  the  usual 
classification,  and  beginning  with  the  class  Mammalia,  order  Gamivora. 

2.  Vegetable  products  are  classified  to  the  botanical  afiSnities  of  the 
plant  fiunishing  the  drug,  and  the  authority  followed  is  that  of  Bentham 
and  Hooker's  ^^  Genera  Plantarnm  "  for  the  Phsenogamous  plants,  and 
Luerssen's  ^'  Medicinisch  Pharmacentische  Botanik  "  for  the  Gryptogams. 

3.  Products  of  fermentation  and  distillation  include  the  products  of 
the  acetous  and  vinous  fermentations,  and  the  derivatives,  chloroform, 
ether,  &c^  as  well  as  distillates,  such  as  carbolic  acid,  pyroligneous  acid, 
Ac    This  division  is  not  subdivided. 
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4.  Inorganic  products  are  arranged  according  to  their  fondamental 
elementary  constitnente,  following  the  classification  of  the  chemical  ele- 
ments given  in  Boscoe  and  Schorlemmer's  '^  Treatise  on  Chemistry." 

In  each  of  the  four  divisions,  under  each  natural  order  or  elementary 
title,  are  brought  together  the  drugs  of  that  order,  and  each  drug  is  rep- 
resented in  its  various  natural  and  commercial  varieties  and  its  impor- 
tant preparations. 

The  collection  as  actually  presented  for  study  begins  with  a  series 
designed  to  illustrate  the  forms  in  which  medicinal  substances  appear 
in  commerce  or  are  prepared  for  administration  by  the  pharmacist.  In 
this  series  the  effort  has  been  made  to  present  representative  specimens 
of  each  class,  and  what  is  considered  to  be  of  greater  importance  to  at- 
tach thereto  labels  giving  concise  and  accurate  definitions  of  the  classes. 

Following  this  exhibit  of  medicinal  forms  is  arranged  the  general 
collection  according  to  the  classification  given  above,  beginning  with 
animal  products  in  their  zoological  order,  succeeded  by  vegetable  prod- 
ucts in  botanical  order,  &c.  The  succession  of  specimens  is  from  left 
to  right  and  top  to  bottom  of  each  section  of  the  exhibition  cases  in 
which  the  collection  is  presented.  Each  order  and  its  limits  are  indi- 
cated by  symbol  and  name  on  the  case. 

Succeeding  the  general  collection  is  an  exhibit  of  some  of  the  most 
popular  mineral  waters.  Each  of  these  is  shown  in  the  quantity  of  10 
liters  and  with  it  each  of  its  saline  constituents,  in  the  exact  weight 
which  analysis  has  shown  to  be  present  in  that  volume  of  the  water; 
thus  representing  to  the  eye  the  quantity  of  each  constituent  sallt  in- 
gested with  a  given  quantity  of  water,  and  furnishing  a  quantitative 
table,  without  the  use  of  figures,  for  comparison  of  the  different  min- 
eral waters. 

Finally  is  presented,  as  a  distinct  exhibit,  a  considerable  collection  of 
Chinese  drugs,  which  were  gathered  by  the  Chinese  Imperial  Customs 
Commission  for  the  Centennial  Exhibition  at  Philadelphia  in  the  year 
1876,  and  subsequently  presented  to  the  United  States  Government. 

The  whole  number  of  specimens,  including  the  Chinese  collection, 
registered  in  the  books  of  this  department  of  the  Museum,  up  to  Decem- 
ber 31, 1883,  is  4,037.  Of  these,  after  rejection  of  duplicates  and  uni- 
dentified and  injured  drugs,  there  have  been  classified  and  placed  on 
exhibition  3,240. 

The  sources  from  which  they  have  been  obtained  are,  (1)  contribu- 
tions from  large  commercial  houses  engaged  in  the  wholesale  drug 
trade,  notably  the  firm  of  W.  H.  Schieffelin  &  Co.,  New  York,  and  gen- 
erously, but  less  lavishly.  Park,  Davis  &  Co.,  of  Detroit ;  McKesson  & 
Bobbins,  of  New  York ;  and  Wallace  Brothers,  of  Statesville,  N.  C. ;  (2) 
exchanges  with  foreign  museums,  as  the  Kurrachee,  India,  the  museum 
of  the  Pharmaceutical  Society,  London,  and  the  Boyal  (hardens  of  Kew 
and  Calcutta ;  (3)  collections  of  cinchona  barks,  made  under  direction 
of  the  English  Government  from  the  plantations  in  India  j  (4)  remains 


REPORT  ON  NATIONAL  MUSEUIL  193 

of  the  drag  exhibit  of  several  coantries,  at  the  Centennial  Exhibition 
at  Philadelphia  in  1876,  which  were  presented  to  the  United  States  by 
the  anthorities  of  those  conntries. 

As  a  whole  the  collection  already  represents  the  principal  drugs  in 
most  of  their  commercial  varieties  in  present  use  among  the  civilized 
I)eople  of  the  world,  including  most  of  the  new  remedies  that  have 
been  lately  introduced  to  the  notice  of  the  profession. 

An  alphabetical  index  to  the  collection  has  been  prepared  and  printed, 
giving  the  details  of  the  classification  and  the  position  therein  of  every 
specimen  on  exhibition. 

The  collection  of  cinchona  barks  is  especially  complete,  comprising 
8i>ecimens  of  nearly  all  the  natural  barks  of  South  America,  and  every 
variety  of  the  cultivated  product  from  the  Government  plantations  of 
India,  with  many  from  Java,  Ceylon,  Mexico,  and  Jamaica. 

The  India  and  Jamaica  barks  are  accompanied  by  herbarium  speci- 
mens of  the  leaf  and  flower,  and  in  some  cases  the  fruit,  of  each  variety 
of  cinchona  tree  from  which  the  bark  is  taken. 

For  the  proper  preservation  and  exhibition  of  the  whole  collection 
great  care  has  been  taken.  Every  specimen  is  inclosed  in  a  clear  glass 
bottle  or  jar,  furnished  with  a  well-fitted  glass  stopper.  Tbe  bottles 
have  been  made  of  uniform  shapes  and  sizes  according  to  the  standard 
established  for  the  Museum.  Care  has  been  exercised  that  every  speci- 
men should  be  thoroughly  dry  before  being  inclosed,  and,  if  liable  to  at- 
tacks of  insects,  has  been  enveloped  in  an  atmosphere  of  chloroform  by 
introducing  into  the  bottle  a  small  slip  of  blotting-paper  wetted  with 
the  insecticide.  The  cases  in  which  the  collection  is  exhibited  are  of 
Mexican  mahogany,  7  feet  high  and  8^  feet  long,  with  plate-glass  doors, 
the  door-frames  being  rabbeted  so  as  to  make  the  cases  practically  dust- 
proof.  The  cases  contain  each  four  shelves,  the  lowest  18  inches,  and 
the  highest  5  feet,  from  the  floor,  thus  bringing  every  specimen  within 
easy  range  of  vision.  Each  bottle  stands  upon  a  wooden  pedestal  4 
inches  square  and  1  inch  high,  and  to  this  pedestal  is  attached  the  la- 
bel. 

Without  doubt  the  most  important  duty  connected  with  the  installa- 
tion of  the  collection  is  the  preparation  of  the  labels.  Monotonous  rows 
of  bottles  bearing  only  the  name  of  the  drug  inclosed  would  furnish  lit- 
tle interest  and  less  of  information  to  the  general  visitor.  Indeed,  the 
exhibition  of  many  articles  which  present  no  physical  peculiarities  dis- 
cernible by  the  naked  eye,  is  only  to  be  justified  by  the  fact  that  the 
*  specimen  calls  attention  to  and  gives  support  for  a  label  which  inter- 
prets it. 

In  the  preparation  of  these  labels  more  difficulty  has  been  encoun- 
tered than  was  expected,  chiefly  in  making  choice  from  the  mass  of  in- 
formation at  hand  of  those  facts  most  important  to  be  presented,  that 
could  be  concentrated  into  the  few  lines  of  type  to  which  the  label  must 
be  restricted,  at  the  same  time  keeping  in  mind  the  popular  as  well  a^ 
H.  Mis.  69 13 
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ftcientiflo  Qse  of  the  collection.  Sach  physical  characters  as  are  presented 
to  the  eye  by  the  specimen  itself  have  been  in  all  cases  omitted,  and 
such  facts  sele<jted,  relating  to  source,  habitat,  mode  of  production,  con- 
stituents, medicar  properties,  &c.,  as  seemed  to  the  writer  to  be  of 
greatest  public  as  well  as  professional  interest  Two  kinds  of  labels  are 
used :  (1.)  Generic  labels,  applicable  to  series  of  specimens  compris- 
ing natni*al  and  commercial  varieties,  and  preparations  of  given  drugs. 
These  are  not  strictly  limited  as  to  size,  are  printed  in  large  type, 
and  contain  general  information  relating  to  the  substance  in  question. 
(2.)  Specific  labels.  These  are  attached  to  every  sx)ecimeny  are  limited 
in  size  to  4  inches  by  1}  inches,  are  printed  in  ordinary  clear  type,  and 
contain  the  name  and  synonyms,  source,  medical  properties,  dose,  and 
other  facts  that  can  be  considered  within  the  given  limits. 

The  number  of  specimens  already  ftimished  with  printed  labels  is  575 ; 
copy  for  530  labels  is  ready  for  the  printer. 

Arrangements  have  been  made,  or  are  in  progress,  by  which  the  nat- 
ural sources  of  the  drugs  of  commerce  may  be  very  fully  illustrated. 
Models  or  stufi'ed  specimens  of  the  animals  furnishing  substances  used 
in  medicine  may  be  found  in  the  different  sections  of  the  zoological  de- 
partment of  the  Museum  ^  the  chemical  elements,  ores,  &c.,  in  the  chem- 
ical and  mineralogical  departments.  For  the  plants  furnishing  the  veg- 
etable medicinal  products  alarge  series  of  colored  plates  and  photographs 
have  been  obtained.  Upwards  of  1,000  medicinal  plants  can  thus  be 
illustrated  by  colored  lithographs  taken  from  works  on  medical  botany 
and  by  photographs  now  in  the  possession  of  this  section  of  the  Museum. 
More  than  half  of  these  are  already  mounted  in  swinging  frames  where 
they  are  easily  accessible  to  all  visiting  the  Museum.  The  nucleus  of 
an  herbarium  has  already  been  formed  and  arrangements  are  complete 
for  its  rapid  development  so  soon  as  the  necessary  dispositions  have  been 
made  for  its  care  and  exhibition. 

Early  in  the  organization  of  this  section  of  the  Museum  effort  was 
made  to  obtain  the  latest  editions  of  the  Pharmacopoeias  of  all  nations, 
in  order  that  irom  them  a  list  might  be  compiled  of  the  drugs  in  prin- 
cipal use  among  the  civilized  people  of  the  world.  Nearly  all  the  latest 
Pharmacopoeias  have  been  obtained,  and,  besides  furnishing  mere  lists 
of  medicines,  they  have  supplied  much  interesting  material  for  study 
and  comparison.  Some  of  the  results  of  this  comparative  study  have 
been  presented  in  a  report  to  the  Surgeon-General  of  the  Navy.*  The 
work  of  comparison  has  been  carried  much  further,  and  the  attempt  is 
being  made  to  iwepare  a  compend  which  shall  contain  a  full  official  syn- 
onomy  of  each  of  the  drugs  mentioned  in  any  of  these  Pharmacopoeias 
and  tables  giving  composition  and  strength  of  every  preparation.  More 
than  half  of  this  compilation  has  already  been  made,  but  being  consid- 
ered of  secondary  importance  to  the  work  of  the  collection  proper  pro- 
gress upon  it  has  been  irregular  and  slow. 

•Report  of  the  Sarg^n-General  of  the  Navy  for  the  year  €881,  p.  WH),  "Report  on 
the  Pharmacopoeias  of  allNatioiuu" 
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To  sammarize  what  has  been  accomplished,  it  may  be  said  that  the 
organization  of  the  materia  medica  section  of  the  Musenm  is  complete; 
the  classification  has  been  established  in  its  details;  over  4,000  si>eci- 
mens  have  been  received,  examined,  and  registered,  and  most  of  them 
bottled  and  arranged  according  to  the  classification  5  the  whole  collec- 
tion has  been  provided  with  temporary  labels,  and  575  specimens  with 
I>ermaDent  labels,  each  requiring  a  study  of  the  specimens  and  of  the 
literature  regarding  it;  illustrations  of  most  of  the  medical  plants  have 
been  obtaiued  and  more  than  500  of  them  mounted  and  on  exhibition ; 
a  medical  herbarium  has  been  commenced  and  its  development  assured; 
a  complete  catalogue  of  this  collection  has  been  made  by  means  of  which 
any  specimen  on  exhibition  may  be  readily  found,  and  a  considerable 
library  of  references  has  been  formed;  the  Pharmacopoeias  of  nearly  all 
nations  have  been  obtained,  and  half  the  work  of  compiling  a  compend 
of  sixteen  of  them  is  done. 

In  the  future  development  of  this  section  of  the  Museum  a  wide  field  is 
clearly  open  for  interesting  and  valuable  work.  The  collection  as  it  now 
stands  includes  samples  of  the  great  majority  of  the  drugs  found  in  the 
commerce  of  the  country,  as  well  as  many  specimens  of  rare  drugs  or 
varieties  known  only  to  foreign  medical  practice.  It  remains  now  to 
make  use  of  the  prestige  of  the  scientific  institution  with  which  the  Mu- 
seum is  connected,  and  of  the  ready  means  at  the  disposal  of  the  iN'a- 
tional  Government,  through  its  naval  and  consular  services,  supple- 
mented by  personal  correspondence  with  importers  and  their  agents, 
and  foreign  scientists  and  travelers,  to  gather  materials  and  information 
which  shall  be  rare  and  valuable.  There  is  still  much  to  be  learned  re- 
garding the  source  and  mode  of  production  of  many  of  our  standard  drugs, 
and  new  remedies  of  doubtful  origin  are  constantly  appearing  in  the 
market.  For  the  increase  of  our  knowledge  of  these  substances,  for  the 
investigation  of  these  questions  of  doubt,  no  more  favorable  conditions 
can  be  conceived  than  those  here  existing,  namely,  a  great  Museum  un- 
der the  patronage  of  the  nation,  associated  with  a  scientific  institution 
of  world-wide  renown,  having  correspondence  with  all  parts  of  the 
world,  and  friendly  relations  with  scientific  establishments  in  all  coun- 
tries. 
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SECTIONS  OF  FOODS  AND  TEXTILE  INDUSTRIES,  DEPARTMENT  OF  ARTS 

AND  INDUSTRIES. 

« 

EoMYN  Hitchcock,  Curator. 

Owing  to  the  short  time  I  have  been  connected  with  the  Mnseum,  it 
is  not  possible  to  know  precisely  w^hat  donations  have  been  received 
during  the  year,  since  they  are  recorded  in  different  catalogues,  the 
special  catalogues  of  the  section  having  been  opened  in  November.  So 
far  as  I  am  able  to  learn  however  there  have  been  no  donations  to  the 
textile  collection  of  special  importance  during  the  year,  unless  some 
valuable  specimens  promised  by  certain  parties  in  London  have  been 
received  by  Mr.  Earll,  and  are  on  the  way  with  the  other  collections. 

In  the  collection  of  foods,  I  am  likewise  at  a  loss  to  know  just  what 
has  been  received  during  the  year.  Since  JSTovember  however  I  have 
a  perfect  record  of  all  that  has  come  in,  and  among  other  donations  one 
fine  set  of  specimens  in  duplicate,  illustrative  of  the  manufacture  of  co- 
coa and  chocolate,  is  worthy  of  especial  mention.  This  set  was  received 
from  Messrs.  Cadbury  Brothers,  of  Brown ville,  near  Birmingham,  Eng- 
land. There  are  18  different  specimens,  embracing  cocoa  pods,  cocoa 
beans  from  seven  different  localities,  and  specimens  showing  the  va- 
rious stages  of  the  manufacture  of  cocoas  and  chocolates.  Labels  for 
this  collection  have  been  written,  and  are  ready  to  be  printed. 

Messrs.  Burgoyne,  Burbidges  &  Co.,  wholesale  druggists  of  London, 
have  also  presented  C  specimens  of  pure  vegetable  colors  used  in  con- 
fectionery. 

Mr.  Charles  E.  Orcutt  has  presented  3  specimens  of  Indian  foods 
from  California,  among  which  is  a  fine  cake  of  "mesquite"  meal. 

A  number  of  specimens  of  articles  of  food  used  in  England  have  been 
added  to  the  collection  by  purchase. 

The  work  of  arranging  the  food  collections  has  been  done  mainly  by 
Mr.  Towne,  who  has  been  almost  steadUy  engaged  upon  the  collection 
of  Indian  foods  for  some  time  past.  This  part  of  the  work  should  be 
completed  in  a  short  time,  when  it  will  be  possible  to  label  and  classify 
the  specimens. 

My  own  work  in  installation  has  been  mostly  confined  to  the  textiles, 
and  particularly  directed  to  exhibiting  the  different  varieties  of  fibers. 

It  is  proposed  to  separate  all  the  textile  material,  as  the  work  of  ar- 
rangement progresses,  into  three  parts :  (1)  For  exhibition,  (2)  for  study 
series,  and  (3)  for  exchanges.  This  plan  has  been  carried  out  thus  far ; 
but  no  attempt  has  yet  been  made  at  a  systematic  classification  of  the 
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specimens  in  either  series,  for  the  reason  that  not  a  sufficient  number 
of  specimens  is  yet  in  the  cases  to  make  it  either  practicable  or  useful. 

There  are  on  exhibition  in  the  collection  of  fibers  and  textiles  318 
specimens  (including  72  specimens  of  cotton),  and  37  specimens  of  furs.^ 
In  addition  to  these  there  are  a  number  of  old  forms  of  spinning  and 
weaving  machinery  placed  on  top  of  the  cases  and  on  the  floor,  awaiting 
cases  which  are  to  be  made  for  them. 

It  is  impossible  to  state  the  number  of  specimens  now  in  the  collec- 
tion which  will  be  placed  in  the  series  for  study  or  among  the  dupli- 
cates. All  of  the  material  would  require  to  be  looked  over  and  classi- 
fied, which  would  require  weeks  of  labor  to  do  in  a  proper  manner  be- 
fore the  number  could  be  even  approximately  known. 

In  the  collection  of  foods  there  are,  by  actual  count,  742  specimens 
in  the  cases.  Besides  these  there  are  270  specimens  of  seeds,  barks, 
and  other  unclassified  material,  74  paints  and  pigments  used  by  the 
Indians,  and  158  specimens  of  oils,  making  a  total  of  1,244.  It  is  prob- 
able that  this  number  will  be  materially  reduced  when  the  collections 
are  properly  arranged  and  duplicates  or  imperfectly  known  materials 
are  taken  out. 

Among  the  duplicates  there  are  14'di£ferent  specimens  of  foods  from 
Siam,  in  most  cases  5  or  6  specimens  of  each  kind,  now  ready  to  be 
exchanged,  27  of  Chinese  foods,  33  Indian  foods,  and  10  miscellaneous 
samples. 

There  are  also  106  specimens  of  different  oils  in  the  duplicate  series, 
of  which  there  are,  ui  many  instances,  several  duplicates. 

To  conduct  the  work  of  this  section  in  a  creditable  manner,  a  certain 
number  of  books  of  reference  are  absolutely  required.  The  only  work 
that  can  be  done  without  books  is  preparing  specimens  for  exhibition, 
and  even  this,  without  a  system  of  classification,  is  only  practicable  to 
a  limited  extent. 

The  food  collections  will  be  arranged  upon  the  scheme  worked  out 
by  yourself.  The  system  for  textiles  requires  much  further  study.  The 
routine  work  of  preparing  the  specimens  now  in  the  Museum  demands 
from  the  acting  Curator  an  expenditure  of  time  which  might  be  used  to 
much  better  advantage  for  the  Museum,  if  an  assistant  or  preparator 
were  appointed  to  work  in  the  textiles  division.  It  would  then  be  pos- 
sible to  devote  more  time  to  study,  and  to  the  perfection  of  the  classifi- 
cation, the  preparation  of  labels,  and  to  what  is,  in  fact,  the  most  im- 
lx)rtAnt  part  of  the  Curator's  duties. 

The  exhibition  of  a  series  of  food  stuffs  becomes  of  value  only  when 
the  specimens  are  named  and  explained.  The  same  may  be  said  of 
every  other  set  of  specimens,  but  to  write  labels  requires  more  knowl- 
edge than  any  person  can  acquire  without  access  to  books  of  reference. 
In  the  textile  division,  however,  a  kind  of  knowledge  is  required  which 
cannot  be  {acquired  irom  books  alone.    It  would  be  a  great  advantage 
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to  the  section  if  the  acting  curator  oonld  spend  a  short  time  visiting 
some  of  the  large  spinning  and  weaving  establishments  to  become  prac- 
tically familiar  with  the  processes. 

Although  it  is  very  desirable  that  the  microscope  should  be  brought 
into  use  in  the  study  and  identification  of  the  fibers  and  fabrics,  foods 
and  adulterants,  the  opportunities  for  such  examinations  are  extremely 
limited  at  present  They  are  certainly  important,  and  the  credit  of  the 
Museum  demands  that  its  officers  should  be  competent  to  treat  any 
question  of  importance  that  is  presented  intelligently,  and  with  ade- 
quate knowledge  of  the  work  and  methods  of  others.  To  do  this  re- 
quires much  study  and  exi>erimenting.  At  present  the  acting  Curator 
in  this  section  is  uncertain  whether  it  would  be  better  to  devote  his 
time  principally  to  study  and  investigation,  or  to  the  display  of  speci- 
mens without  order  or  reason.  In  the  ope  case  the  benefits  would  be 
seen  in  the  future,  in  the  other  the  activity  of  the  section  would  be  seen 
now.  The  appointment  of  an  assistant,  as  suggested,  would  solve  the 
difficulty  in  the  most  satisfactory  way  by  permitting  the  work  of  in- 
stallation to  go  on  steadily  while  the  other  work  is  progressing. 

There  is  one  part  of  the  work  of  this  section  that  has  not  received 
any  attention  as  yet,  but  which  can  doubtless  be  begun  early  in  the 
year,  as  soon  as  the  material  now  being  worked  up  in  the  food  collec- 
iRon  is  out  of  the  way.  This  is  the  arranging  of  series  illustrative  of  the 
process  of  nutrition,  showing  the  relative  value  of  foods,  drinks,  etc.; 
and  various  other  illustrative  collections  which  have  already  been  men- 
tioned in  a  previous  communication. 

It  is  also  desirable  that  specimens  showing  the  process  of  spinning 
and  weaving  should  be  obtained  for  the  textiles  division,  and  these  can 
doubtless  be  readily  obtained  by  a  personal  visit  to  the  mills. 

It  is  with  no  little  diffidence  that  the  needs  of  this  section  are  set 
forth  thus  at  length,  knowing  the  personal  interest  you  have  manifested 
in  its  progress  and  development,  and  your  willingness  to  advance  its 
interests  by  every  possible  means.  Kevertheless,  since  you  have  asked 
for  ^^  recommendations  and  remarks,"  it  has  seemed  a  proper  occasion  to 
indicate  what  the  experience  of  two  months  has  clearly  shown  to  be 
essential  needs  for  the  proper  conduct  of  the  work  of  the  section. 


DEPARTMENT  OF  ANTIQUITIES. 

Charles  Bau,  Curator. 

The  classifying  and  preparing  for  exhibition  of  the  collections  received 
has  been  continued  in  accordance  with  the  plan  indicated  in  my  annual 
report  for  1882.  The  general  collection  of  t3'pical  objects  in  the  Museum 
is  now  so  large,  that  more  space  can  be  given  to  special  collections,  and 
when  enough  specimens  have  been  received  from  one  locality  to  fill  one 
or  more  trays,  they  are  separately  exhibited. 
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Character  of  routine  work. 
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The  following  is  a  list  of  special  collectioDS  which  have  been  x)laced 
on  exhibition  doling  the  year: 


Whcjro  from. 

1 
By  whom  sent. 

1 

!    Where  from. 

1 

By  whom  fient. 

Wisconsin 

New  York 

Alabama 

Kentucky 

Ohio.^ 

Indiana .... .... 

J.  E.  Gere. 
Ira  Van  Ness. 
C.  L.  Herrick. 
W.  T.  Knott. 
J.  S.  Robinson. 
A.  C.  Black. 
J.  M.  Roberts. 
Brainerd  Mitchell. 
C.  S.  Grigsby. 
Dr.  E.R.Reynolds. 
J.  A.  D.  Stephenson. 
Frank  Bums. 

Arkansas 

Florida 

lUinois 

Pennsylvania  .. 

Do 

Ohio 

J.  E.  Adcox. 
G.  B.  Frasar. 

E.  C.  Brown. 
W.  C.  Brown. 

F.  G.  Galbraith. 

Dr.  A.  M.  H.  DeHaas. 

Louisiana 

Illiuois 

Tennessee 

Virginia 

North  Carolina . 
Alabama ....... 

Massachusetts . . 

Omotepec  Isl- 
and, Lake  Ni- 
cauragua 

India 

U.  8,  Fish  Commission ; 
W.  Nye,  jr. 

C.C.NuttJng. 

J.  H.  Rivett-Carnac. 

A  series  of  Forth  American  stone  and  bone  weaiK)ns  and  implements 
in  their  original  shafts  and  handles  has  been  carefully  arranged  for  per- 
manent exhibition.  Visitors  frequently  make  inquiries  concerning  the 
hafting  of  stone  implements,  and  this  series  has  been  brought  together 
for  the  pnrpose  of  illustration. 

A  collection  of  I IG  North  American  stone  relics  was  made  to  be  sent 
to  the  Museum  at  Havre,  France,  in  exchange  for  flint  objects  received 
from  that  Museum. 

A  collection  of  North  American  relics  and  casts,  embracing  358  objects, 
was  made  for  the  American  Antiquarian  Society,  Worcester,  Maas. 
This  collection  is  given  in  exchange  for  the  well-known  ^<  Kentucky 
mummy.'' 

One  thousand  three  hundred  and  twenty-nine  specimens  of  stone  im- 
plements, &c.,  collected  under  the  auspices  of  the  Bureau  of  Ethnology 
during  the  fiscal  year  ending  June  30, 1883,  were  transferred  from  the 
new  Museum  to  the  Smithsonian  building.  They  have  been  placed  tem- 
porarily under  table-cases,  but  will  be  assorted  and  exhibited  early  this 
year. 

Four  boxes  containing  Californian  specimens  collected  during  the 
Wheeler  survey  were  received  in  this  department,  but  could  not  be 
opened  for  want  of  time. 

Researches  prosecuted  upon  material  belonging  to  the  Department 

The  composition  of  my  wotk  on  prehistoric  fishing  necessitated  a 
careful  study  of  all  articles  bearing  on  fishing.  Dr.  J.  F.  Bransford, 
U.  S.  N.,  was  occupied  during  a  part  of  the  year  in  writing  an  account 
of  his  latest  explorations  in  Central  America,  and  describing  the  speci- 
mens there  collected.  Mr.  W.  H.  Holmes,  of  the  Bureau  of  Ethnology, 
has,  for  literary  purposes,  examined  the  shell  objects  and  ceramic  speci- 
mens in  this  department. 
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I  have  devoted  all  my  tiroe  not  spent  in  rontine  work  to  ray  pablica- 
tion  on  fishing,  and  have  therefore  not  composed  smaller  articles,  ex- 
cepting one  on  <*  Indian  Stone  Graves,"  which  appeared  in  the  American 
Naturalist  for  February,  1883,  pp.  130-134. 

Present  state  of  the  collection. 

>*UMBBB  OF  BPECIBfENS. 

1.  In  reserve  series 8,043 

2.  On  exhibition 24,731 

3.  Duplicates 7,  717 

4.  Total 40,491 

ACCESSIONS  DURING  THE  TEAR  1683. 

1.  Exhibition 3,514 

2.  Beserve  or  study  series 655 

3.  Duplicates 1, 170 

4.  Total 5,339 

Important  additions  during  1883. 

B,  E.  C,  Steams  J  Berkeley  ^  Alameda  County  j  California. — Collection  of 
pestles,  mortars,  and  baking-stones  from  Yuba,  Nevada,  Placer,  and 
Alameda  Counties,  California. 

James  Harrington^  City  of  Mexico, — Three  stone  sculptures,  one  (mon- 
key-shaped) from  Tamiahua,  and  the  others  (human  figures)  from  Tam- 
pico,  Mexico.  Very  fine  specimens,  and  a  valuable  addition  to  the  col- 
lection of  Mexican  antiquities. 

e/.  H,  Bivett-Cama4i,  Allahabad^ India, — Collection  of  nuclei  and  flakes 
of  flint  and  chalcedony,  and  chipped  and  polished  celts,  from  the  Banda 
district,  Northwest  Provinces  of  India.  Two  of  the  celts  were  sent 
through  Dr.  E,  Meyer,  Wilkesbarre,  Pa. 

Albert  I,  FhelpSj  Damariscotta^  Lincoln  County^  Maine, — Collection  of 
flint  flakes,  rude  implements,  arrow-heads,  bone  implements,  fragments 
of  pottery,  &c.,  from  shell-heaps  in  Lincoln  County. 

Z7.  8,  Fish  Commission^  assisted  by  Willard  Nye,jr, — Collection  of  rude 
implements,  cutting  tools,  perforators,  scrapers,  arrow-heads,  sinkers, 
bone  implements,  fragments  of  pottery,  &c.,  from  Menemsha  Pond  and 
Eoariug  Brook,  Martha's  Vineyard,  and  from  Konamesset  Island,  and 
Wood's  Holl,  Massachusetts.  This  collection  is  of  special  interest,  as 
it  shows  the  stages  in  the  manufacture  of  stone  implements  in  those 
localities. 

J.  E.  OerCy  Biceville,  Washington  County,  Wisconsi^i, — Collection  from 
the  vicinity  of  Eiceville:  Ilude  and  leaf-shaped  implements,  cuttiog 
tools,  scrapers,  arrow-  and  spear-heads,  grooved  axes,  and  a  copper 
spear-head  or  knife.  In  this  collection  are  some  fine  types  of  arrow 
and  spear-heads,  and  the  grooved  axes  exhibit  unusual  forms.    The 
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copper  spear-head  (or  knife)  is  a  valuable  addition  to  the  series  of  objects 
of  that  metal  thus  far  acquired. 

August  Shmedticj  Washingionj  D.  0. — A  stone  sinker  (notched),  from 
a  cave  near  Santo  Domiuj^o,  Isthmus  of  Tehuantepec,  Mexico. 

Dr.  D.  8,  Kellogg,  Flattsburgj  Clinton  County,  New  York. — Collection 
of  rude  scrapers,  leaf-shaped  implements,  arrow-beads,  fragments  of 
pottery,  and  of  bones  of  birds  and  quadrupeds,  from  old  refuse-heaps 
at  Plattsburg.  The  implements  and  pottery  show  nearly  the  same  de- 
gree of  skill  in  workmanship  as  those  from  the  shell-heaps  on  the  north- 
em  Atlantic  coast.  The  animal  bones  have  been  identified  as  belong- 
ing to  the  deer  (0ervu8  virginianus),  and  to  some  carnivore,  probably 
the  bear  ( TJrsua  americanua). 

C.  L.  HerricJcj  Minneapolis,  Minn. — Collection  of  hammer-stones,  chips, 
and  flakes  of  flint,  chipped  celts,  arrow  and  spear-heads,  shells  and  frag- 
ments of  pottery,  from  a  shell-heap  on  the  Tennessee  Eiver,  near  Deca- 
tur, Ala. 

C  8.  Origsbyy  FayettetiUe,  Lincoln  County,  Tennessee, — The  collections 
sent  at  different  times  during  the  past  year  comprise :  Bude  and  leaf- 
shaped  implements,  scrapers,  cutting-tools,  perforators,  arrow  and  spear- 
heads, hammer-stones,  pitted  stones,  chipped  and  polished  celts,  grooved 
axes,  discoidal  stones,  gaming  discs  (f ),  a  pierced  ceremonial  weapon, 
and  pierced  tablets,  all  from  the  vicinity  of  Fayetteville.  Representa- 
tive specimens  of  each  class  of  objects  have  been  placed  on  exhibition. 
Worthy  of  special  mention  are  a  leaf-shaped  implement,  partially 
<<  glazed,"  a  fragment  of  a  large  flint  implement,  showing  patina  of  con- 
siderable depth,  and  some  perforators,  spear-heads,  and  a  discoidal  stone 
of  very  fine  workmanship. 

J.  M.  Roberts,  Clinton,  East  Feliciana  Parish,  Louisiana, — Collection 
from  the  vicinity  of  Clinton :  Perforators,  cutting  tools,  arrow  and  spear- 
heads, a  hammer-stone  (?),  a  small  paint-mortar  of  remarkable  form,  a 
pestle,  a  small  boa^shaped  article,  a  large  bead  of  compact  quartzlte,  a 
pebble  showing  a  slight  cavity,  and  a  fragment  of  a  polished  celt.  Alto- 
gether a  good  collection. 

Dr.  II.  C.  Yarrow,  Washington,  2).  C. — A  clay  vessel  with  handles, 
from  a  child's  grave  in  Caldwell  County,  North  Carolina.  The  grave 
was  half  filled  with  ashes  intermixed  with  hair  and  teeth.  On  top  of 
the  vessel  lay  a  round  cover  of  native  copper. 

W.  T.  Knott,  Lebanon,  Marion  County,  Kentucky. — Collection  of  copper 
articles  from  a  mound  in  Marion  County:  a  celt,  a  breast-plate  (?),  4 
spool-shaped  objects,  and  2  concavo-convex  discs.  There  were  also 
found  pieces  of  galena,  one  of  which  was  sent  by  Mr.  Ejiott. 

James  8.  Robinson,  M.  C,  Kenton,  Hardin  County,  Ohio. — Collection  of 
copper  and  stone  implements  and  ornaments  from  a  mound  in  Hardin 
County:  2  copi)er  celts,  a  breast-plate  (?),  in  3  pieces,  a  fluted  ornament 
with  silver  plating,  and  a  crescent-shaped  ornament,  a  thin  sheet  of 
silver,  9  sheets  of  mica,  a  flint  scraper,  an  arrow-head,  and  a  pierced  tab- 
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let.  The  monnd  is  sitoated  on  a  slight  rise  of  ground,  about  10  rods 
south  of  the  Scioto. Elver,  iii  Lynn  Township,  Hardin  County,  and  on 
lands  owned  by  Lester  T.  Hunt  and  General  James  S.  Robinson.  It  is 
about  30  feet  in  diameter  and  4  feet  high,  and  was  overgrown  by  large 
forest  trees  of  white  ash,  beech,  and  oak.  The  mound  has  not  been  fully 
explored,  but  is  believed  to  contain  the  remains  of  at  least  three  per- 
sons. A  quantity  of  charred  corn  was  found  near  the  place  where  the 
relics  were  taken  out 

Alexander  0.  Blacky  Surgcon-GeneraVs  Office^  WdshingtoHj  D,  0. — Col- 
lection from  Eandolph  County,  Indiana :  Flakes,  scrapers,  cutting-tools, 
leaf-shaped  implements,  arrow-  and  spear-heads,  polished  celts,  notched 
and  grooved  axes,  mauls,  pestles,  one  ceremonial  weapon,  partly  drilled, 
and  two  pierced  tablets.  The  character  of  this  collection,  which  con- 
sists of  surface  finds,  is  above  the  average,  care  having  been  taken  to 
preserve  the  specimens  in  the  condition  in  which  they  were  found. 

W,  Emmet  Oatewaod^  Stockportj  Morgan  Oountyj  Ohio. — A  large  stone 
mortar  with  funnel-shaped  cavity,  taken  from  the  foundation  wall  of  a 
building  at  Stockport;  originally  fix)m  an  Indian  camp. 

Tennessee  Historical  Society j  Nashville,  Tenn. — A  cast  of  an  image  of 
potstone,  found  in  Bartow  County,  (Georgia,  and  described  by  Col. 
Charles  C.  Jones  in  his  work  entitled  ^'Antiquities  of  the  Southern 
Indians,"  p.  432,  &c.;  a  cast  of  a  stone  image  representing  a  woman, 
locality  where  found  not  yet  known;  a  cast  of  a  smoothing  tool  with 
handle.  The  original  made  of  clay,  was  dug  up  in  North  Kashville,  in 
1866,  by  James  Wyatt,  superintendent  of  water- works.  The  originals 
were  loaned,  with  other  relics,  by  the  above-named  society,  and  the 
casts  made  in  the  National  Museum. 

Peahody  Museum^  CamhridgCj  Mass,;  through  Prof.  F.  W.  Putiuon. — 
A  cast  of  a  fish  carved  from  slate;  original  found  near  Ipswich,  Mass. 

F.  G.  Galbraithy  Bainbridge,  Lancaster  County y  Pennsylvania. — Collec- 
tion of  relics  found  on  the  surface  near  Bainbridge :  Flakes  of  porphyry, 
jas]ier,  quartzite,  and  slate,  trimmed  flakes,  rude  and  leaf-shaped  imple- 
ments, arrow  and  spear-heads,  chipped  celts  with  ground  cutting 
edges,  a  chisel  (small),  grooved  axes,  large  unfinished  maul,  a  grinding- 
stone,  notched  sinkers,  fragments  potstone,  clay  vessels  and  sherds, 
and  a  paint-stone.  Collection  from  Bed  Hill  Cave,  near  Bainbridge : 
Fragments  of  animal  bones  and  teeth,  a  rude  stone  implement,  arrow 
and  spear-heads,  fragments  of  pottery,  and  a  shell  ornament.  Collec- 
tion from  Haldeman's  shell-heap,  2  miles  south  of  Bainbridge :  Jaws, 
bones,  and  teeth  of  animals,  fragments  of  a  human  skull,  fragments  of 
quartz  and  other  stone,  fragments  of  pottery  and  of  shells.  Collection 
from  Northumberland,  Lancaster, Perry,  and  York  Counties:  28  grooved 
axes,  G  polished  celts,  a  cutter  (chipped),  a  pestle,  a  mortar,  a  moccasin- 
last,  a  cup-stone  with  cavities  on  both  sides,  3  unfinished  ceremonial 
weapons,  4  small  stone  sculptures,  a  stone  ball,  and  a  hematite  paint- 
stone.    A  number  of  the  axes  show  the  oblique  groove  often  character- 
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izing  PeniisylTanian  specimens  of  tbis  kind.    The  moccasin-last  is  a  re- 
markable specimen — a  natural  formation  modified  by  pecking. 

/S\  T.  WaUcer^  Milton,  Santa  Rosa  County,  Florida. — ^Two  arrow-heads, 
2  fossil  oysters,  and  3  fragments  of  fossil  bones  from  a  day  blufi*  at  the 
bead  of  Tampa  Bay,  Fla. 

TF.  W.  Evans,  New  Rockelle,  Westchester  County,  New  York, — Collec- 
tion of  Pemvian  relics :  a  bronze  mace-head  (star-shaped),  a  bronze 
spoon  with  ornamented  handle,  4  bronze  figures  (human),  a  small  group 
of  3  figures  (human),  one  of  bronze  and  two  of  gold,  and  2  silver  figures 
(human).  In  addition^  a  small  terra-cotta  head  from  the  Isthmus  of 
Tehuantepec,  Mexico. 

Eugene  A.  Smith,  Tuscaloosa,  Ala. — Casts  of  an  animal-shaped  pipe  and 
an  engraved  stone  plate,  from  Hale  County,  and  of  a  scraper-like  imple- 
ment, from  Tuscaloosa  County,  Alabama.  The  originals,  on  exhibition 
at  the  University  of  Alabama,  were  loaned,  with  other  si)ecimenB, 
through  the  agency  of  Mr.  Smith,  and  the  casts  made  in  the  National 
Museum.  The  material  of  the  pipe  is  pale-gray  limestone,  and  that  of 
the  engraved  plate,  gray  sandstone  with  particles  of  mica.  The  scraper- 
like implement  is  also  composed  of  gray  sandstone  with  mica. 

Frank  Bums,  Blountville,  Blount  County,  Alabama. — Collections  re- 
ceived during  the  past  year:  A  large  stone  n^ortar,  found  50  years  ago 
in  a  creek,  5  miles  from  Blount's  Springs,  Blount  County,  Alabama. 
Collection  from  Blount  and  Winston  Counties,  Alabama :  Arrow  and 
spear- heads,  celts,  grooved  axes,  hammer-stones,  discoidal  stones,  a  paint- 
mortar,  paint-stones,  a  hematite  sinker,  fiagments  of  potstone  vessels 
and  of  pottery,  a  silver  ornament  (perhaps  Spanish),  and  human  and 
animal  bones.  Collection  (surface-finds)  from  Blount  and  Colbert  Conn 
ties,  Alabama :  Leaf-shaiied  implements,  perforators,  arrow  and  spear 
heads,  hammer-stones,  chipped  and  polished  celts,  pestles,  a  stone  bead 
a  bone  implement,  fragments  of  x>otstone  vessels  and  of  pottery.  Col 
lection  from  Colbert,  Lauderdale,  Saint  Clair,  and  Blount  Counties 
Alabama :  Bude  and  leaf-shaped  implements,  trimmed  flakes,  cutting 
tools ;  arrow  and  spear-heads,  a  muller,  2  boat-shaped  objects,  2  polished 
celts,  and  2  large  stone  mortars ;  a  handled  clay  vessel,  from  a  mound 
on  the  banks  of  the  Tennessee  Bi ver,  near  Florence,  Lauderdale  County, 
and  fragments^of  large  wooden  troughs,  from  a  cave  in  Blount  County, 
locally  known  as  the  Crump  Cave.  Concerning  this  cave,  I  copy  the  fol- 
lowing statements  from  a  communication  by  Mr.  Bums:  <^Wheu  the 
cave  was  first  discovered  (in  1840)  there  were  8  or  10  of  these  troughs, 
but  now  they  are.  all  more  or  less  split  or  injured,  except  this  one.  It 
is  about  7i  feet  long,  10  or  20  inches  wide,  and  6  or  7  inches  deep.  It 
has  been  hollowed  out  by  the  use  of  fire,  and  stone  or  copi>er  chisels, 
one  of  the  latter  ha\ing  been  found  with  the  troughs  when  the  cave 
was  first  examined.  There  were  also  found  12  or  15  skulls  and  a  large 
number  of  other  bonesj  6  small  wooden  bowls,  tolerably  well  polished, 
5  or  0  wooden  trays,  somewhat  like  a  modem  bread-tray,  but  very  rough 
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and  tmpolished ;  a  small  copper  hatchet,  a  copper  chisel  5  inches  long, 
20  copper  ornaments,  6  or  7  large  shells,  some  of  which  are  said  to  hold 
a  gallon  of  water;  some  shell  discs  or  beads,  and  pieces  of  bark  or  caue- 
matting,  6  inches  square,  but  very  much  decayed.  Scattered  among  the 
bones  were  about  200  pounds  of  very  fine  lead  ore.  The  troughs  did  not 
contain  any  bones,  but  some  of  the  lead  ore  was  in  one  of  them.  The 
ornaments  mentioned  were  of  native  copper  and  perhaps  beaten  out  with 
stone  hammers,  as  the  workmanship  was  very  rude.  The  chisel  and 
one  of  the  ornaments  are  now  at  the  residence  of  the  late  Bev.  William 
Crump,  in  this  county." 

William  Pengelly^  Torquay^  England. — Collection  of  bones,  teeth,  &c., 
from  Kent's  Cavern,  near  Torquay;  23  finds  from  the  cave-earth  or 
hyenine  deposit,  and  7  from  the  breccia  or  ursine  deposit,  the  oldest  in 
the  cavern;  in  all,  1,270  specimens.  It  is  to  be  regretted  that  Mr.  Pen- 
gelly  has  sent  the  bones  undetermined.  They  were  for  the  present 
placed  on  exhibition  according  to  the  layers  in  which  they  occurred. 

L.  Balding y  Stooktonj  San  Joaquin  County^  California. — Collection  from 
the  neighborheod  of  La  Paz,  Lower  California :  Arrow  and  spear-heads 
(some  very  fine),  and  a  human  skull  and  10  bones.  I  take  from  the 
letter  of  Mr.  Belding  the  following:  "The  skull  and  bones  (which  are 
probably  those  of  the  ancient  Peric6e«)  were  dug  out  of  coarse,  dry, 
granite  sand  in  a  cave,  or  overhanging  rock,  at  a  rancho  called  Zorillo, 
20  miles  north  of  Cape  Saint  Lucas.  They  were  neatly  wrapped  in 
cloth  made  from  the  fibre  of  the  agave— three-ply  cord,  made  as  sailors 
plait  sennit." 

-Ef.  J^.  EmeriCj  OuaymaSy  State  of  Sonora^  Mexico. — ^Two  celt-shaped 
implements,  2  shuttle-shaped  objects,  an  ornamented  reel  (f ),  carved  from 
slate,  and  an  amulet  of  alabaster  (animal-shaped),  found  6^  feet  under 
loose  rock  and  on  the  original  surface.  The  Indians  here  do  not  know 
anything  concerning  the  relics,  and  there  are  no  signs  of  a  mound 
where  they  were  found. 

Rev.  Samuel  Lockwood^  Freehold^  Monmouth  Countyj  New  Jersey. — A 
cast  of  a  human  head  carved  in  stone.  The  original,  found  within  a  mile 
of  the  shore  of  Baritan  Bay,  Monmouth  County,  N".  J.,  was  loaned  by 
Mr.  Lockwood  for  the  purpose  of  making  a  cast  at  the  National  Museum. 
For  a  detailed  account  see  "American  l^aturalist,"  October  1882,  p.  799. 

A.  Fairhurstj  Lexington^  Ky. — Collection  from  Knox  County,  Indiana, 
and  from  Clark  and  Bourbon  Counties,  Kentucky:  Arrow  and  spear- 
heads, hammer-stones,  polished  celts,  grooved  axes,  a  pierced  tablet, 
and  a  ceremonial  weapon.    Mostly  very  good  specimens. 

John  E.  Younglovej  Bowling  Green j  Warren  County j  Kentucky. — Col- 
lection from  the  vicinity  of  Bowling  Green :  Leaf-shaped  implements,  a 
cutting  tool,  a  notched  scraper,  a  perforator,  arrow  and  spear-heads,  and 
small  pierced  shell  discs. 

Robert Ridgicay J  U.  S.  National  Museum. — Small  collection  from  Wheat- 
land, Knox  County,  Indiana:  Flakes,  rude  and  leaf -shaped  implements. 
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arrow-beads,  a  spear-head,  and  fra^rments  of  pottery.  The  spear-head 
mentioued  is  of  exquisite  workmauship,  being  strongly  barbed  and 
having  very  tbin  edges;  length,  4  inches. 

SS,  W.  Greer,  Eddyville,  Lyon  County,  Kentucky. — Collection  from  dif- 
ferent localities  in  Kentucky  and  Tennessee :  Large  flint  implements, 
cbip[)ed  celts  and  chisels  with  polished  cutting  edges,  cutting  tools, 
scrapers,  perforators,  arrow  and  spear-beads,  hammer-stones,  sinkers, 
discoidal  stones  (a  very  fine  specimen  from  a  mound  in  Tennespee),  mul- 
lers,  gaming  discs,  stone  beads,  paint-stones,  a  small  stone  carving  (hu- 
man face),  animal  teeth  (one  notched),  clay  vessels  and  handles  of  such 
in  the  form  of  birds,  &c.  Owing  to  a  pressure  of  other  work  Mr.  Greer 
was  unable  to  copy  from  his  note  book  the  localities  where  the  speci- 
mens were  found,  except  in  a  general  way,  but  will  send  a  full  report 
later. 

Dr.  O.  JET.  Taylor^  Mobile^  Ala. — Collection  from  shell-heaps  near  Mo- 
bile :  Fragment  of  a  large  chipped  celt,  and  handles  of  clay  vessels  in 
the  form  of  bird-heads,  &c. 

C  (7.  Nutting,  U,  S.  National  Musetim. — Collection  from  Cmetepec 
Island.  Lake  of  Nicaragua:  Eound  and  shoe-shaped  burial  urns,  small 
vessels  of  various  shapes,  some  painted  and  others  ornamented  with 
incised  lines  or  with  figures  in  relief,  toy  vessels  found  in  burial  urns, 
clay  sinkers,  legs  of  tripod  vases,  rude  stone  carving  (human  head),  flint 
flakes,  an  arrow-head,  a  shell  implement,  and  a  number  of  fragments 
of  human  skulls  and  bones.  Also  a  large  stone  figure  (human),  to  be 
described  in  Mr.  Nutting's  report.  The  clay  vessels  arrived  in  a  very 
firagmentary  state,  especially  the  large  ones,  but  they  have  partly  been 
restored.    Among  the  painted  vessels  are  some  very  fine  specimens.    . 

Josd  Zeledon,  Costa  Rica. — A  stone  carving  (human  head),  a  stone 
figure  (animal-shaped),  a  small  metate,  a  pestle,  and  10  clay  vessels, 
some  painted,  others  ornamented  with  raised  figures.  There  is  no  state- 
ment concerning  the  localities  where  the  specimens  were  found,  although 
(with  the  exception  of  one  vessel,  which  is  undoubtedly  of  Peruvian 
origin)  they  do  not  differ  in  character  from  other  Costa  Bican  objects 
sent  by  Mr.  Zeledon  last  year. 

Samuel  Johnson,  Parkersburg,  Wood  County,  West  Virginia. — Eight 
arrow-heads  found  in  the  vicinity  of  Parkersburg.  Verj'^  good  speci- 
mens. 

Ernest  E.  T.  Seton,  De  Winton  Farm,  Carberry,  Manitoba,  Canada. — 
Two  grooved  mauls  and  27  chips  of  chalcedony,  jasper,  &c.,  found  on 
Big  Plain,  Carberry,  Manitoba.  Also  2  arrow-heads  from  Gait,  Water- 
loo County,  Ontario,  Canada.    The  mauls  are  very  good  specimens. 

Minor  C.  Keith,  Limon,  Costa  Rica. — Twelve  large  sculptures  repre- 
senting men  and  animals,  and  3  small  fragments.  From  Dos  Kovillos, 
on  the  line  of  the  Costa  Eica  Eailroad,  about  49  miles  from  the  coast. 
A  valuable  addition  to  the  collection  ot  antiquities  ft^m  Costa  Eica. 
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Dr.  J.  F.  Bransfardj  U.  8.  Navy. — Two  amall  stone  scnlptnres  (humau) 
from  the  Pacuare  Cnt,  Limon  Railroad,  Costa  Bica. 

Capt  A.  Briand^  HavrCj  France. — A  hammer-stone  and  16  flint  scra- 
pers (neolithic),  from  Elbeof,  Department  of  Seine-Inf6rieure,  France. 

James  Harrington^  Tampico^  Mexico. — Two  stone  sculptures  in  human 
shape. 

A.  B.  Becky  LititZj  Lancaster  County y  Pennsylvania. — ^A  carved  stone 
pipe  (obscene).  Said  to  have  been  brought  from  South  America,  but 
probably  of  Northwest  Coast  origin. 

J.  A.  D.  St^hensouy  Statesvilley  Iredell  County y  North  Carolina. — A 
scraper  and  96  arrow-heads,  from  a  deposit  in  Alexander  County,  North 
Carolina.  I  take  from  Mr.  Stephenson's  letter  the  following  state- 
meats  :  ^^  This  deposit  was  found  recently  by  some  quarrymen  hear  the 
Catawba  River,  in  the  southeast  corner  of  Alexander  County,  buried  in 
the  soil  against  the  side  of  a  large  rock.  I  know  of  no  locality  nearer 
tlian  70  miles  from  which  the  material  composing  the  specimens  could 
have  been  obtained." 

E.  Stanley  Garyy  Baltimorey  Md. — A  ceremonial  weapon,  from  Elk 
Bidge,  Howard  County,  Maryland. 

J.  B.  Aldrichy  MemphiSy  Tenn. — A  New  Zealand  war-club  (mery), 
taken  from  a  mound  in  Bent  County,  Colorado.  Original  loaned,  and 
cast  made  in  the  National  Museum.  This  specimen  is  identical  in  mate- 
lial  and  shape  with  a  New  Zealand  war-club  in  the  collection  of  the 
National  Museum,  and  belongs  to  the  class  of  so-called  ^<  intrusive 
relics,"  sometimes  found  in  this  country. 

Trocadero  Museuniy  PariSy  France, — Collection  of  large  casts  taken  by 
M.  Desir6  Charnay  from  sculptures  in  Mexico  and  Central  America. 
The  importance  of  this  collection  can  hardly  be  overrated.  The  casts, 
entered  under  57  heads,  fill  a  large  hall  in  the  National  Museum,  and 
embrace  the  important  bas-reliefs  and  glyphic  inscriptions  described 
and  figured  by  Del  Bio,  Dupaix,  Waldeck,  Stephens,  and  other  explor- 
ers. They  offer  to  the  investigator  facilities  for  study  which  otherwise 
could  only  have  been  pursued  in  the  far-distant  regions  of  this  conti- 
nent, where  the  traees  of  a  higher  aboriginal  civilization  are  found. 
The  casts  are  the  duplicates  of  those  exhibited  in  the  Trocadero  Mu- 
seum at  Paris,  the  visible  tokens  of  Mr.  Lorillard's  munificence. 

J.  C.  Howelly  V.  8.  Navy. — A  tombstone  from  the  plains  of  Troy. 

Charles  J.  Turner^  Brunswicky  Chariton  County y  Missouri. — Collection 
from  CharitoD,  Linn,  Saline,  Boone,  and  Howard  Counties,  Missouri. 
An  arrow-head  with  strongly  jagged  edges,  stone  sinkers  (some  of 
hematite),  hematite  celts  and  axes,  a  polished  cutter,  a  sickle-shaped 
natural  formation,  prepared  for  cutting  purposes,  a  grooved  double- 
pointed  head  of  a  war-club,  carved  pipes,  ceremonial  objects,  a  shallow 
stone  dish,  a  stone  riug  with  incised  lines,  a  rubbing  stone,  a  large 
grooved  adze-head,  a  large  stone  slab  with  foot-shaped  depression  and 
cup-formed  cavities  placed  around  it,  natural  formations  (clay  iron  ore), 
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prepared  to  serve  as  receptacles,  and  a  copper  axe.  This  is  one  ot  the 
best  collections  ever  a<5quired  by  the  National  Museum. 

J.  E.  AdcoXj  Benton^  Saline  County^  ArJcansds. — Collection  from  Saline 
County  :  Rude  implements,  cutting  tools,  scrapers,  perforators,  arrow 
and  spear-heads,  a  hammer-stone,  celts,  notched  and  grooved  axes,  and 
a  muller. 

C.  L.  McKay  (deceased), — Collection  from  Alaska:  Six  cutters  (slate), 
4  spearheads,  4  chipped  celts,  a  chisel  (?),  2  adzes  (one  very  fine),  a  piece 
of  worked  argillite,  2  oval  pebbles,  one  with  polished  cavity,  an  un- 
finished bone  socket  for  harpoon-head,  and  2  clay  vessels. 

J.  F,  Kummerfeldj  Jjong  OrovCj  Scott  County^  Iowa. — A  grooved  axe 
(very  fine),  from  Pottawattamie  County,  Iowa. 

C.  T,  WiltheisSy  Piqna^  Miami  County^  Ohio, — Cast  of  an  animal- 
shaped  pipe.  The  original  was  found  3  miles  from  Piqua,  near  the 
Miami  River,  having  been  washed  out  by  high  water.  Material,  pale- 
gray  limestone. 

6,  B.  Frazar^  Mount  Auburn,  Middlesex  County^  Massachusetts. — Col- 
lections from  shell-heaps  at  Old  Enterprise,  Mellonville,  Lake  Munroe, 
Lake  Harney,  and  Spear's  Landing,  Saint  John's  River,  Florida:  32 
shell  adzes,  14  fragments  of  shell  adzes,  a  shell  chisel  or  gouge,  a  shell 
sinker,  a  shell  bead,  23.  fragments  of  pottery,  3  fragments  of  potstoue 
vessels,  a  grinding-stone,  2  worked  prongs  of  antlers,  3  bears'  teeth,  and 
a  small  piece  of  galena. 

Ernest  C.  Brown,  Warren,  Jo  Daviess  County,  JZ/inow.^— Collection  from 
mounds  and  their  vicinity  in  Jo  Daviess  County :  a  large  digging-tool, 
leaf-shaped  implements,  scrapers,  perforaters,  arrow-  and  spear-heads, 
polished  celts,  grooved  axes,  a  pierced  stone  object  of  unknown  use,  a 
fragment  of  a  platform -pipe,  and  fragments  of  pottery.  I  take  from 
Mr.  Brown's  letter  the  following:  '*The  mounds  are  situated  on  a  bluff 
about  300  feet  high.  So  far  as  opened  they  appear  to  be  sepulchral, 
the  bodies  lying  with  the  heads  to  the  south.  They  were  all  encased  in 
Trenton  limestone  slabs  of  about  8  inches  in  thickness  and  from  2  to  5 
feet  long.    Relics  are  very  rare." 

W,  0.  Brown,  Liverpool,  Perry  County,  Pennsylvania. — Collection  from 
Perry  County:  Rude  chipped  implements,  arrow-heads,  rude  celts,  1 
pestle,  notched  sinkers,  and  fragments  of  pottery. 

G.  W.  Emrich,  Northumberland,  Northumberland  County,  Pennsylvania. 
— Collection  from  Northumberland  County :  Flakes,  rude  and  leaf  shaped 
implements,  scrapers,  perforaters,  cutting  tools,  arrow-heads,  rude  celts, 
an  unfinished  grooved  axe,  rude  grooved  axes,  pestles,  notched  sinkers, 
fragments  of  ceremonial  weapons,  and  a  carved  stone  pipe.  'The  pestles 
and  grooved  axes  are  good  examples  of  aboriginal  methods  in  working 
stone,  being  natural  formations  somewhat  approaching  in  8hai>e  the  im- 
plement desired,  modified  by  flaking  and  pecking. 
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DEPABTUENT  OF  MAHUALS. 

Fbedebice  W.  True,  Corator. 

Accesnona. 

Tbe  accessiouB  of  tbe  Department  of  Mammals  dnring  the  post  year 
were  nnmerouB,  varied,  and  important.  The  number  of  specimens  re- 
ceived from  the  collectors  of  the  Smithsoniao  iDstitntioD  and  those  of 
other  Departments  of  the  Government,  and  by  gift,  purchase,  and  ex- 
change, amounts  to  no  less  than  366.  The  numerical  relations  of  the 
accessions  from  each  of  these  sources  arc  indicated  in  the  subjoined 
table: 

T<aU  of  MMwlm*  {a  1883. 


1 

1 

1 

s. 

i 

Ml 

f 

1 

69 
48 

21 

11 

y 
a 

3 
3 
0 

10 

8 
2 

'to' 

71- 
60 

SI 

45 
2 

4 
4 

0 

48 
41 
7 

n 

9 
3 

U7 
33 

31 

70 

&4 
6 

6 
6 
0 

150 

86 
13 

53 

47 
6 

2C6' 
105 

It  appears  from  this  table  that  more  than  two-flfths  of  the  entire 
number  of  specimens  received  were  obtained  tcom  the  collectors  em- 
ployed by  the  Smithsoniau  Institution,  somewhat  less  than  half  that 
proportion  by  gift  and  exchange,  respectively,  and  a  still  smaller  number 
from  collectors  of  the  various  departments  of  the  Government.  The 
accessions  from  tbe  Litter  source,  however,  are  of  high  valne. 

Tbe  influx  of  important  specimens  of  aquatic  mammals  during  the 
past  year  was  remarkable,  Tbe  recently  perfected  arrangement  be- 
tween the  United  States  Life-sa\-ing  Service  and  the  Smithsonian  Insti- 
tution, fbr  tl^e  telegraphic  announcement  of  tbe  straiidingof  large  aquatic 
animals,  the  activity  of  tbe  friends  of  tbe  Museum  at  various  points  on 
tbe  coast,  and  tbe  esplonitions  of  Dr.  Jjeoubard  Stejneger  in  the  Com- 
mander Islands,  have  all  conspired  to  cause  the  accumulation  of  an 
exceedingly  interesting  series  of  cetaceans,  the  mtyority  of  which  are 
new  to  tbe  coUectious,  some  additions  to  tbo  fauna,  aud  some  apparently 
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new  to  science.  The  specimens  of  Zipbioid  and  Physeterine  whales 
are  especially  worthy  of  attention. 

In  April  a  specimen  of  an  apparently  new  species  of  KogiUj  which 
has  been  provisionally  called  K.  Goodei^  was  received  from  the  life-saving 
station  at  Spring  Lake,  New  Jersey.  In  October  the  cnrator  assisted 
in  making  a  cast  and  securing  the  skeleton  of  a  specimen  of  Ziphius 
cavirostrisy  stranded  near  the  life-saving  station  at  Barnegat  City,  N.  J, 
Both  these  specimens  are  the  first  of  their  kind  reported  from  the  north- 
western Atlantic.  Among  the  specimens  collected  by  Dr.  Leonhard 
Stejneger  in  Bering  Island  are  the  skulls  of  two  ziphioid  whales,  which 
have  been  described  by  that  gentleman  under  the  names  of  Berardim 
Bairdii  and  Ziphius  Orebnitzkii,  and  are,  so  far  as  I  am  aware,  the 
first  ziphioids  from  the  northern  Pacific.  In  August  a  large  number  of 
sperm-whale  bones  was  received  from  Cape  Canaveral,  Florida,  where  a 
small  school  of  individuals  of  different  ages  stranded  in  the  fall  of  1882. 
Mr,  Almout  Barnes,  United  States  consul  in  Venezuela,  transmitted 
from  Messrs.  Fairup  and  Gorsira,  a  collection  of  bones  of  killer  whales, 
Orca  sp.,  from  the  Aves  Islands.  It  will  be  an  interesting  task  to  clear 
up  the  history  of  these  remains,  which  are  represented  as  occurring  in 
great  quantities  on  the  islands  referred  to.  In  July  the  skeleton  and  fine 
set  of  whalebone  of  a  Lesser  Rorqual,  Balasnoptera  rostraia^  stranded  at 
Monomoy  Point,  Cape  Cod,  were  received  from  Mr.  William  Bloomer. 

Other  interesting  cetaceans,  including  specimens  of  Phoccena  commu- 
niSy  Phoccena  litieatay  Delphinus  delphiSj  and  a  dolphin,  apparently  new, 
and  which  was  provisionally  named  Tursiops  stibridensj*  were  received 
and  are  recorded  in  the  list  of  accessions. 

Some  important  sirenians  have  also  been  received.  The  Linnean 
Society  of  New  South  Wales,  through  Dr.  Macleay,  presented  a  speci- 
men of  the  Dngong  of  Australian  waters,  Halicore  dugong^  a  species 
which  was  wanting  in  the  collections.  By  exchange  with  the  British 
Museum  the  Institution  obtained  a  skin  and  skeleton  of  the  African 
manatee,  Trichechus  senegalensis.  These,  with  the  specimens  of  Ameri- 
can manatees  received  during  the  last  and  previous  years,  complete  the 
collection  of  sirenians,  which  now  includes  every  existing  species. 

The  Mosenm  is  indebted  mainly  to  Dr.  C.  Hart  Merriam  and  Dr.  Phil- 
lipe  Poey,  of  Havana,  for  the  majority  of  the  important  additions  to  the 
collections  of  seals  received  in  1883.  Through  Dr.  Poey's  disinterested 
action  the  Institution  was  enabled  to  purchase  for  the  Museum  a  mounted 
skin  and  sknll  of  the  rare  West  India  seal,  MonachtLS  tropicaliSj  which, 
with  the  exception  of  a  skin  now  or  until  recently  existing  in  the  British 
Museum,  is  the  only  specimen  in  any  scientific  collection  in  the  world. 

The  seals  obtained  by  Dr.  Merriam  during  his  expedition  to  Labrador, 
although  not  rare  species,  are  very  important,  in  that  they  exhibit  the 
changes  incident  upon  growth  and  the  differences  of  males  and  females 
of  the  same  species.    The  species  included  in  the  collection  are  Phooa 

•  This  species  is  now  known  to  be  Bynonymoos  with  T.  turaio.— F.  W.  T. 
U.  Mis.  69 14 


210  HEPOBT   ON   NATIONAL   MUSEUM. 

grcenlandica^  CystopKora  criaiata^  and  Erignathus  barbatua.  The  speci- 
men of  0.  eristataj  momited  according  to  the  obf  ervations  of  Dr.  Mer- 
riam,  presents  a  strong  contrast  to  the  u^ual  representations  of  this 
species,  at  least  so  far  as  the  form  and  position  of  the  "  bladder"  is  con- 
cerned. In  addition  to  these  specimens  the  department  received  from 
Mr.  A.  G.  Brown  a  fine  specimen  of  a  yonng  Californian  seaele[)haut, 
Macrorhinns  anguatiroatris,  which  was  one  of  several  brought  alive  from 
California  for  exhibition  in  Philadelphia.  The  collection  of  pinnipeds 
is  now  in  excellent  condition,  bnt  good  skins  of  the  Atlantic  and  Pacific 
walrnses  and  most  of  the  Stenorhyncine  seals  are  still  wanting. 

Among  the  indigenous  terrestrial  mammals,  the  most  interesting  speci- 
men received  in  1883,  was  a  black-footed  ferret,  Putoriua  nigripea. 
This  species,  which  conld  not  be  obtained  by  Professor  Baird  when  en- 
gaged upon  his  monograph  of  North  American  mammals,  is  at  present 
represented  in  the  collection  by  several  skulls,  and  by  at  least  eight 
clvius,  two  of  which  were  rceived  in  1883. 

Of  the  accessions  of  exotic  mammals  the  collections  of  Mr.  P.  L. 
Jony  in  Japan,  and  from  the  museum  of  Knrrachee,  India,  rank  first 
in  interest.  Mr.  Jouy's  collection  includes  36  specimens  of  Japanese 
mammals,  all  of  which  were  previously  unrepresented  in  the  Museum. 
From  the  Kurrachee  Museum  were  received  36  specimens  of  Indian 
mammals,  nearly  all  of  which  are  also  new  to  our  collections. 

Adminiatrative  toork. 

ifuaeum  regiatera. — The  number  of  entries  made  in  the  two  registers, 
at  present  in  use  in  the  department,  is  as  follows: 

Entries  in  the  register  of  skins  in  1883 349 

Entries  in  the  register  of  bones  in  1883 ^        198 

Total 547 

Whole  number  of  entries  in  the  register  of  skins 14,(H)3 

Whole  number  of  entries  in  the  register  of  bones 21,075 

Total 35,078 

The  number  of  entries  in  these  catalogues  during  the  past  two  years 
has  considerably  exceeded  the  number  of  specimens  received  during 
that  period,  since  an  effort  has  been  made  to  record  the  specimens  which 
have  accumnlated  in  the  storerooms  of  the  Museum.  At  present  the 
number  of  unentered  specimens  is  very  small,  and  will  probably  be  re- 
duced to  zero  before  the  close  of  this  year.  With  some  exceptions  all 
the  accessions  of  1883  were  recorded  within  a  few  days  after  receipt, 
and  it  is  understood  that  this  work  shall  take  precedence  over  all  other. 
The  records  of  distributions  made  in  past  years  have  been  examined, 
and  the  names  and  addresses  of  the  recipients  of  sx)ecimenB  copied  into 


REPORT   ON  NATIONAL  MUSEUM.  211 

the  registers  opposite  the  original  records  of  the  same.  Beference  to 
the  registers,  therefore,  reveals  not  only  what  specimens  are  actually 
in  the  collection,  but  also  the  dispoKition  of  those  distributed. 

It  was  possible  during  the  summer  of  1883  to  have  the  work  of  copy- 
ing the  original  registers  taken  in  hand.  Up  to  this  time  three  vol- 
umes of  the  register  of  skins  have  been  copied,  and  the  originals  filed 
with  the  registrar.  It  seems  very  desirable  that  this  work  should  con- 
tinue. The  original  records  date  back  to  the  foundation  of  the  Ma- 
seam,  and  contain  a  vast  amount  of  information  relative  to  the  collec- 
tions, which,  as  is  well  known,  have  formed  the  basis  of  the  principal 
monographic  works  upon  mammals  published  in  this  country  during  the 
last  half  century. 

Card  catalogues. — ^The  preliminary  card  catalogue  of  skins,  mounted 
and  unmounted,  has  been  copied  upon  the  printed  cards  provided  for 
the  purpose.  The  arrangement  is,  as  before,  an  alphabetical  one  by 
genera.  The  work  of  checking  the  specimens  actually  in  the  collections 
upon  the  preliminary  catalogue  of  bones  has  not  yet  been  completed, 
and  the  permanent  copy  of  that  record  has  not  been  made. 

Work  upon  the  collections. 

The  osteological  collection. — ^Early  in  the  year  the  entire  collection  of 
bones,  with  the  exception  of  the  mounted  skeletons,  was  removed  from 
the  gallery  of  the  lower  hall  of  the  Smithsonian  building  to  the  east- 
south  range  of  the  Museum.  The  mass  of  material  in  storage  was  also 
removed  to  the  same  range.  Here  the  specimens  were  assort^  and 
afterwards  arranged  by  orders  upon  the  temporary  shelves  in  the 
southeast  court.  Each  specimen  was  checked  in  the  registers  to  show 
its  presence  in  the  collection  and  its  identification  made  sure.  This 
work  occupied  nearly  nine  months.  When  completed,  the  specimens 
were  once  more  removed  to  the  east-south  range,  and  arranged  in  table 
cases  by  orders  and  families.  The  shelves  behind  the  new  wall-case  in 
that  range  were  also  filled  with  specimens,  principally  of  the  ruminants 
and  larger  cetaceans.  A  collection  of  skulls  of  rodents,  insectivores,  and 
bats,  consisting  largely  of  type  specimens,  very  valuable  for  study,  has 
been  placed  temporarily  upon  the  south  balcony.  A  small  number  of 
boxes,  containing  duplicate  specimens  of  cetacean  skulls  and  the  like, 
have  been  temporarily  stored. 

As  intimated  above,  a  large  exhibition  case  has  been  built  upon  the 
north  side  of  the  east-south  range.  In  this  case  it  is  intended  to  display 
the  mounted  skeletons  of  the  larger  species  of  mammals.  A  few  species 
however  such  as  the  giraffe,  elk,  etc.,  will  be  arranged  upon  a  raised 
base  on  south  side  of  the  range.  For  reception  of  the  smaller  skeletons 
it  is  proposed  that  special  cases  shall  be  designed. 

The  collection  of  shins. — The  entire  collection  of  unmounted  skins,  with 
the  exception  of  a  series  of  rodents,  was  treated  with  preservatives  dur- 
ing tjie  summer.    The  larger  skins,  such  as  those  of  bears,  seals,  rami- 
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nauts,  and  the  like,  were  placed  Id  an  arsenic  bath,  and  afterwards  dried. 
They  are  thus  rendered  secnre  from  the  attacks  of  moths.  It  was 
thought  undesirable  to  apply  this  preservative  to  the  smaller  species, 
which  are  much  handled,  and  they  were,  therefore,  treated  with  a  com- 
pound of  benzine  and  other  ingredients,  and  dried.  By  this  method 
the  skins  are  entirely  freed  from  vermin,  but  are  not  rendered  abso- 
lutely secure  from  fresh  attacks.  Against  these,  the  vigilance  of  the 
Ourator  alone  will  avail. 

The  skins  referred  to  are  at  present  stored  in  seven  table  ca«es  in  the 
south  exhibition  hall,  and  in  eight  large  storage  boxes,  four  quarter- 
unit  cases,  and  twelve  small  tin  herbarium  cases,  upon  the  south  bal- 
cony. Late  in  the  year  the  work  of  attaching  pasteboard  labels  to  the 
specimens  was  begun,  and  is  not  yet  completed.  These  labels  are  in- 
tended to  contain  the  name  of  the  species,  the  name  of  the  donor,  and 
the  locality,  thus  supplementing  the  metallic  numbers  hitherto  in  use. 
The  work  of  separating  the  collection  into  duplicate,  reserve,  and  exhi- 
bition series  cannot  conveniently  be  commenced  until  this  task  is  com- 
pleted. 

The  exhibition  series  is  displayed  in  two  large  wall  cases  and  twenty- 
one  other  cases,  and  upon  two  large  terraced  bases,  in  the  south  hall. 
Case-labels  have  been  provided  for  nearly  the  entire  series,  and  further 
experiments  have  been  made  in  species-labels. 

Twenty-five  skins  have  been  submitted  to  the  taxidermist  during  the 
year  for  mounting.  Of  these,  20  specimens  have  been  completed.  In 
addition  6  specimens  have  been  remounted  and  5  repaired.  Most  prom- 
inent among  the  new  specimens  is  a  group  of  5  orangs  of  different  ages 
ages  and  both  sexes.  It  is  a  very  accurate  and  praiseworthy  work, 
both  as  regards  the  mounting  of  the  specimens  themselves  and  the  ar- 
rangement of  the  foliage  and  other  accessories.  The  group  occupies  a 
8pecially-made  ash  case  12  feet  long,  7  feet  wide,  and  11  feet  high. 

The  seals  added  to  the  exhibition-series  are  principally  those  received  * 
from  Dr.  C.  Hart  Merriam  during  the  year.    The  adult  crested  seal, 
no.  13,742,  is  especially  worthy  of  attention  as  representing  a  more  ac- 
curate imitation  of  the  shape  of  this  species  in  life  than  has  hitherto 
been  obtained. 

Uie  collection  of  casts, — The  collection  of  cetacean  casts  has  been  ma- 
terially added  to.  The  most  important  accessions  are  the  casts  of  Kogia 
Ooodei  and  Ziphivs  cavirostri^y  the  former  showing  the  entire  exterior 
of  the  animal  and  the  latter  of  half  the  same.  The  complete  list  of 
casts  made  in  1883  is  as  follows:  Kogia  Ooodeij  Ziphius  cavirostrisj  Tur- 
siops  tursiOy  Trichechus  manatns,  Macrorhinus  angustirostriSy  Canisfamil- 
iaris  (pug-dog),  Phocwna  lineata. 

Experiments  h«ave  been  made  with  a  view  of  suspending  the  mjyority 
of  the  cetacean  cai^ts  from  the  roof  in  the  south  hall.  These  oasts  are 
very  light  in  weight  and  will  bring  no  strain  upon  the  roof,  while  their 
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appearance  when  suspended  is  more  pleasing  to  the  eye  than  whea 
they  are  placed  upon  supports. 

The  alcoholic  collection. — The  alcoholic  collection  is  contained  in  940 
bottles  and  13  tanks,  and  is  still  kept  in  a  small  room  in  the  sonth  tower. 
The  collection  includes  about  103  anatomical  specimens,  proi>erly  speak- 
ing, the  remainder  being  adult  animals,  fceti,  and  the  like,  preserved 
whole.  It  is  doubtful  whether  it  would  be  desirable  to  exhibit  any  of 
the  latter  in  bottles,  but  the  skins  can  be  mounted  iu  the  dry  way  quite 
as  readily  as  those  of  fresh  animals.  The  collection  includes  a  great 
number  of  duplicates,  all  of  which  will  be  separated  before  the  close  of 
the  present  year. 

The  anatomical  specimens  are  in  excellent  condition  and  can  be  dis- 
played with  advantage  in  the  exhibition  halls  when  suitable  cases  and 
jars  have  been  designed. 

Distribution  of  duplicates. — The  number  of  distributions  during  the 
year  1883  was  8,  of  which  3  were  gratuitous  distributions  and  the  i*e- 
mainder  exchanges.  The  whole  number  of  specimens  distributed  was 
14,  7  gratuitously,  and  the  remainder  in  exchange  for  other  specimens. 

Assistance. — The  operations  of  the  department  were  carried  on  during 
the  larger  part  of  the  year  by  the  Curator  and  two  copyists.  The  serv- 
ices of  the  osteological  preparator  were  also  received  in  connection  with 
the  re-arrangement  of  the  osteological  collection.  The  work  of  poison- 
ing the  collection  of  skins  was  performed  by  another  preparator  of  the 
Museum. 

The  work  of  the  chief  taxidermist  in  building  up  the  exhibition  se- 
ries has  already  been  referred  to. 

From  March  to  October  the  Curator  held  the  position  of  acting  assist- 
ant director,  and  was  unable  therefore  to  give  his  entire  attention  to 
the  department.  His  duties  as  librarian  have  also  continued  during  the 
year.  In  December  he  secured  permission  from  the  director  to  visit 
certain  of  the  museums  of  Europe  with  a  view  of  studying  their 
methods  of  preparation  and  installation. 

Work  in  research. 

The  number  of  papers  and  notes  based  wholly  or  in  part  upon  the 
material  of  the  department,  published  in  1883,  was  eight.  Of  these  the 
curator  furnished  five,  Dr.  Leonhard  Stejneger  one,  Mr.  Charles  Nutt- 
ing one.  Dr.  O.  E.  Dobson,  of  the  British  Museum,  one. 

The  work  of  the  Curator  has  been  mainly  of  a  preliminary  character, 
and  he  has  directed  his  attention  especially  to  the  cetaceans  and  pinni- 
I)eds.  An  annotated  catalogue  of  the  mammals  displayed  at  the  London 
Fisheries  Exhibition  was  prepared  at  the  request  of  the  Commissioner. 
The  papers  contributed  to  the  census  report  have  not  yet  been  pub- 
lished. The  papers  now  in  course  of  preparation  relate  to  the  ceta- 
ceans and  seals  recently  received,  and  to  a  comparative  study  of  a 
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large  series  of  skulls  of  two  other  species.  A  code  of  instructions  for 
the  use  of  collectors  of  cetaceans  is  also  in  preparation. 

The  Curator  has  also  furnished  to  Science  a  series  of  abstracts  of  im- 
portant papers  upon  the  morphology  and  anatomy  of  mammals. 

Mr.  H.  L.  Todd  was  engaged  during  the  summer  in  making  a  number 
of  drawings  to  accompany  a  code  of  instructions  to  collectors  of  ceta- 
ceans. Twenty -six  species  were  drawn — 24  from  selected  illustrations, 
and  2  from  photographs  and  other  original  sources.  He  also  made  four 
drawings  of  the  Ribbon  seal,  Phoca  fasciata,  to  accompany  a  paper 
BOW  in  press  for  the  Proceedings  of  the  Museum. 

A  series  of  photographs  of  type  skulls  of  North  American  cetaceans 
was  made  for  the  London  Fisheries  Exhibition,  and  the  set  was  after- 
wards extended  to  include  all  the  type  specimens  in  the  Museum,  to- 
gether with  some  other  reiiresentative  species.  This  series  includes  the 
following  species :  Kogia  Goodei^  Delphinapterus  catodon,  Qlolnocephalus 
Scammanij  Delphinua  Bairdii^  Kogia  Flotoerij  Leticorhamphu8  borealisj 
Phoccena  vomerina^  Tursiops  erebennuSj  D.  delphiSj  Sagmatias  amblodon^ 
Delphinus  plagiodon,  and  some  others. 

Present  state  of  the  collection. 

Number  of  specimens. — As  intimated  above,  the  collection  has  not  yet 
been  separated  into  exhibition,  duplicate,  and  reserve  series.  The  num- 
ber of  specimens  in  the  collection  at  the  end  of  1882,  and  the  additions 
in  1883,  are  shown  in  the  following  table : 

Number  of  mounted  and  unmounted  skins  and  alcoholic  speci- 
mens in  1882 4, 060 

Number  received  in  3883 • 260 

TotalJanuary  1, 1884 4,920 

Number  of  mounted  and  unmounted  osteological  specimens  in 

1882 3,535 

Number  received  in  1883    105 

Total  Jan  uary  1 ,  1884 3, 640 

Number  of  anatomical  specimens  in  1882 70 

Number  received  in  1883 33 

Total  January  1,  1884 103 


The  number  of  specimens  of  mounted  skins  on  exhibition  on  Decem- 
ber 31, 1883,  was  715.  This  number  will  probably  remain  approximately 
the  same  for  two  or  more  years,  since  the  condition  of  many  of  the 
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specimens  now  on  exhibition  is  such  that  it  will  be  necessary  to  replace 
them  by  others. 

The  condition  of  the  collections  is  decidedly  better  than  when  last 
reported  npon.  The  application  of  preservatives  to  the  series  of  skins, 
the  re-examination  of  the  osteological  collection,  and  all  of  the  other 
operations  referred  to  in  previous  parts  of  this  report,  have  had  a  most 
beneficial  effect  upon  the  specimens.  As  has  been  already  stated,  the 
exhibition  series  of  moanted  skins  needs  renewing,  a  work  which  has 
already  been  begun. 

The  alcoholic  series  is  in  better  condition  than  hitherto,  but  many  of 
the  specimens  cannot  be  introduced  into  the  exhibition  series  on  account 
of  the  loss  of  fur  caused  by  the  weakening  of  the  alcohol.  To  avoid 
this  difficulty  in  the  future  it  is  proposed  to  seal  the  bottles  with  paraffine. 

The  osteological  collection  does  not  deteriorate  by  neglect  so  rapidly 
as  the  other  series,  and  after  some  repairs  have  been  made,  will  be  in 
an  excellent  condition. 

The  living  mammals  exhibited  in  the  rotunda  (see  Beport,  1882,  p.  39) 
have  not  fared  well.  The  Mexican  deer  and  the  two  specimens  of  the 
tufted  marmoset  have  died.  The  spermophiles  escaped  from  their  cage 
in  the  night  and  for  a  long  time  could  not  be  found.  At  length  two  of 
the  specimens  were  discovered  among  some  storage-boxes,  and  one  was 
recaptured  unhurt ;  the  other  was  hurt  during  the  moving  of  the  boxes, 
but  revived  sufficiently  to  escape  once  more,  and  has  not  since  been 
seen.  The  owl  monkey  has  remained  in  good  condition.  A  prairie  dog 
and  an  opossum  have  been  added  to  the  collection. 

Plai%8  and  recommendations. 

Desiderata. — The  collection  of  mammals  is  at  present  most  deficient 
in  African  species.  An  expedition  to  that  continent  could  be  profitably 
made  for  no  other  purpose  than  the  collection  of  mammals.  Any  of 
the  great  number  of  species  of  ruminants  which  abound  in  that  country, 
as  well  as  of  insectivores  and  bats,  would  be  most  acceptable.  The 
mammals  of  Asia  and  Europe  are  also  represented  in  the  collections  only 
by  a  comparatively  small  number  of  specimens. 

The  department  is  richest  in  the  species  inhabiting  North,  Central, 
and  South  America.  Good  specimens  of  the  Atlantic  and  Pacific  wal- 
ruses, however,  are  still  prominent  desiderata.  The  series  of  cetaceans 
of  the  northern  Pacific  presents  many  gaps.  It  is  probable  that  a  com- 
plete skeleton  of  the  gray  whale,  Rhachanectes  glaucuSj  does  not  exist  in 
any  collection,  though  the  species  is  apparently  somewhat  more  abundant 
than  previously.  More  skins  and  skeletons  of  the  American  manatees 
are  exceedingly  desirable,  in  order  that  it  may  be  definitely  determined 
whether  the  species  are  one,  two,  or  three  in  number.  Among  South 
American  mammals  more  specimens  of  the  monkeys,  bats,  and  small 
rodents  are  much  needed. 
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Plans. — The  Curator  is  of  the  opinion  that  it  would  be  best  to  arrange 
the  exhibition  series  upon  a  different^  pruiciple  from  that  at  present 
adopted  whereby  it  would  be  attempted  to  show  only  single  representiv 
tives  of  the  various  genera.  An  exception  should  be  made  in  the  case 
of  the  species  inhabiting  the  United  States,  all  of  which  should  be 
exhibited. 

The  number  of  families  of  mammaJs  now  recognized  by  zoologists 
varies  from  86  to  136.  Estimating  the  number  of  genera  at  1,100,  if  each 
were  represented  in  the  exhibition  series  by  a  single  sjiecies  the  collec- 
tion would  still  be  so  large  as  to  occupy  a  very  considerable  space. 
Such  an  arrangement  would,  I  believe,  be  much  superior,  from  an  edu- 
cational point  of  view,  to  that  at  present  adopted. 

Species  not  represented  in  the  exhibition  series  could  be  kept  in 
drawers  and  be  conveniently  examined  by  those  specially  interested  in 
any  branch  of  mammalogy.  This  view  is  in  no  way  original,  the  plan 
having  already  been  adopted  in  a  number  of  museums. 

It  is  proposed  to  substitute  for  the  exhibition  cases  now  in  use  others 
specially  designed  for  mammals  and  which  will  display  the  specimens 
to  better  advantage. 

It  is  very  desirable  that  specimens  which  are  not  in  cases  should  be 
protected  from  the  constant  handling  and  ruthless  mutilation  of  visitors. 
To  devise  a  railing  which  will  afford  protection  but  not  disfigure  the 
exhibition  halls  is  a  very  difficult  matter.  The  experiments  which  have 
been  made  in  this  direction  hitherto  have  not  proved  sucoessfnL 

Alphabetical  list  ofacceMtons  during  1883. 

Mr.  Bjfron  Andrews.  A  gopher  skin  {Oeamys  talpoides  bulbivorus\  from 
Kingsbury  County,  Dakota. 

Messrs.  Barton  A  Loganj  Washingtanj  D.  C.  A  monkey  {CMorocebus 
salHBtM)  and  a  raccoon  {Procyan  lotor).  Both  of  these  specimens  were 
received  in  the  flesh. 

Mr.  0.  B.  Beallj  Leeland,  Md.    An  example  of  monstrosity  in  the  hog. 

Mr.  L.  Belding^  Stockton^  Cal.    A  tail  of  the  mule  deer  ( Cariacus  macrotis). 

Mr.  E.  O.  BlacXfordj  Fulton  Market,  New  York.  A  young  South  Amer- 
ican manatee  {Trichechus  manatus)  from  Brazil.    (Purchased.) 

British  Museum,  London,  England.  A  stuffed  skin  and  skeleton  of  the 
Senegal  manatee  (Manatus  senegalensis).    (Exchange.) 

Mr.  A.  O.  Brown,  Zoological  Gardens,  Philadelphia.  A  specimen  of  a 
young  California  sea-elephant  (Macrorhinvs  angustirostris).  Received 
In  the  flesh. 

Mr.  J.  T.  Brown,  U.  8.  National  Museum,  Washington,  D.  0.  Three  er- 
mine skins  (Putorius  erminea)]  one  spermophile  {Spermophilus  empe- 
tra,  var.  empetra)^  from  Hudson  Bay,  British  America. 

Mr.  E.  0.  Bryan,  U.  8.  National  Museum,  Washington,  D.  0  A  bat  skel- 
eton  ( Vesperugo  serotinus). 
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Mr.  0.  Bumhamj  Cape  Canaveral,  Florida.  A  collection  of  bones  and 
a  number  of  teeth  of  the  sperm  whale  {Physeter  macrocephalus).  These 
specimens  represent  the  remains  of  a  small  school  of  sperm  whales 
which  stranded  in  the  fall  of  1882. 

Mr.  Stephen  Calverley,  Bamegat  Ct<y,  N.  J.  Three  albino  mice  {Mu» 
musculus). 

Mr.  Alvin  Chopin,  Loudon  County,  Virginia.  A  fox  sqoirrel  [Sciurus^ 
niger,  var.  ludovicianu^). 

Oapt.  James  E.  Coleman^  Provincetown,  Mass.  A  foBtas  of  a  finback 
whale. 

Mr.  T,  H.  Collins,  Washington,  D,  C.  An  example  of  monstrosity  in  the 
dog  and  cat. 

Dr.  Mliott  Coues,  Washington,  D.  C.  A  specimen  of  an  albino  fox  squir- 
rel {Sciurus  niger,  var.  niger). 

Mr.  John  8.  Crary,  Knoxville,  Tenn.  Human  skull  from  the  farm  of  Mr. 
H.  Fraser. 

Mr.  Henry  L.  Dawes,  Texas.    A  pair  of  ox  horns  {Bos  taurus). 

Miss  Maud  Diemann,  Washington,  D.  C.    An  Angora  cat 

Mr.  Vinal  N.  Edwards,  WooWs  Holl,  Moms.  An  abnormal  deer  skull 
(Cariacus  virginia^us)  from  Nanshon  Island,  Massachusetts. 

Messrs.  Fairup  and  Oorsira,  Aves  Islands,  Venezuela  {through  Mr.Almont 
Barnes,  United  States  consul).  Fragments  of  skulls  and  skeletons  of 
a  killer  whale  {Orca  sp.).  A  number  of  vertebre  of  a  whalebone 
whale. 

Lieutenant  Julian  Fillette,  U.  S.  Navy.  A  skull  of  a  chief  of  the  Mar- 
quesas Islands,  Pacific  Ocean.    (Deposited.) 

Mrs.  Haag,  Washington,  D.  C.  A  Mexican  hairless  dog  {Canis  famili- 
aris). 

Mr.  E.  E.  Hatoley,  U.  8.  National  Museum,  WMhington,  D.  C.  An  al- 
bino rat  {Mus  decumanus). 

Mr.  George  8.  Eohbs,  U.  8.  National  Museum,  Washington,  D.  C.  A  foetus 
of  a  Maltese  cat 

Mr.  J.  Hoffman,  keeper  U.  8.  life-saving  station,  Turtle  Chit,  Cape  May, 
N.  J.  A  dolphin  {Tursiops  tursio)  in  the  flesh.  This  specimen  waa 
made  the  basis  of  a  new  species,  called  T.  subridens,  but  is  now  known 
to  be  identical  with  T.  tursio. 

Dr.  W.  J.  Hoffman,  Petoskey,  Mich.  A  melanistic  woodchuck  {Arctomys^ 
monax). 

Mr.  Wm.  T.  Homaday,  V.  8.  National  Museum,  Washington,  D.  C.  Spe- 
cimen of  a  bat. 

Mr.  H.  8.  Howland,  keeper  U.  8.  life-saving  station.  Spring  Lake,  N.  J.  A 
pygmy  sperm  whale  and  foetus  {Kogia  Ooodei  sp.  n.).  This  valuablo 
specimen  is  the  first  of  the  genus  recorded  from  the  North  Atlantic 
Another  specimen,  however,  is  known  to  have  been  taken  off  the  coast 
of  Florida. 

Messrs.  8.  B.  a/nd  D,  8,  Hubbard,  keepers  U.  8.  life-saving  station^  Fire 
Island^  New  York.    A  dolphin  {Tursiops  tursio). 
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Mr,  Wm.  Bloomer  {through  Mr.  Asa  L.  Jones^  light  Itouse  keeper j  Monomoy 
Pointy  Harwich  Port,  Mass.).  The  skeleton  and  whalebone  of  a  fin- 
back whale  (Bakenoptera  rostrata).  This  is  one  of  the  few  specimens 
of  this  species  taken  on  the  east  coast  of  the  United  States. 

Mr.  P.  L.  Jouy,  Japan.  A  uamber  of  mammal  skins  and  skeletons  from 
Japan.    A  valuable  series,  mostly  new  tx)  the  collection. 

Mr,  Anton  Karr^  Washington^  D.  G.    A  pug  dog. 

Mr.  F.  H.  Kingj  Wisconsin.  A  specimen  of  the  shrew  {Blarina  tal- 
poides). 

Kurrachee  Museum^  Kurrachee^  India.  A  collection  of  thirty-six  mam- 
mal skins  and  sknlls  from  Indial  A  valuable  series,  mostly  new  to 
the  collection. 

Mr.  Charles  P.  Idncolnj  Washington^  D.  C.  A  Siamese  cat  (Felis  domes- 
tica),  from  Bangkok,  Siam. 

Mr.  Jos.  LorangSj  Stavenger  Museum^  Sweden.  A  European  moose  {Aloes 
ma^ihlis). 

Mr.  Wm.  Macleaffj  Linnean  Society^  Sydney^  Australia.  A  dugong  skin 
{Halicore  dtigong). 

Mr.  JB.  C.  Mais  {through  Mr.  W.  W.  Evans)^  Australia.  A  number  of 
fossil  teeth  of  the  genus  Diprotodon.  A  very  interesting  collection 
of  the  teeth  of  this  fossil  marsupial. 

Mr.  C.  L.  McCormickj  Falls  Churchy  Va.    A  fresh  specimen  of  a  cat. 

Dr.  0.  H.  Merriamy  Locust  QrovCj  N.  Y.  A  collection  of  skins  and  skulls 
of  the  hooded  seal  {Cystophora  crist4ita),  the  Greenland  seal  (Plioca 
gr(Bnlandica)y  and  a  totus  of  the  bearded  seal  {Erignathus  barbatus). 

Mr.  George  P.  Merrill^  U.  8.  Ifational  Museum,  Washington,  D.  C.  A 
bat  ( Vesperugo  noctivagans)  from  Auburn,  Me. 

Mr.  David  Miller ,  Camp  Hill,  Pa.  A  star -nose  mole  {Condylura  cm- 
tata). 

Dr.  J.  C.  Neal,  Archer,  Fla.  A  collection  of  fossil  mammal  bones  from 
Florida. 

Commodore  H.  E.  Nichols,  U.  8.  N.  A  tufb-tailed  pocket  mouse  {Perog- 
nathUrS  penioillatus)  from  Sonora,  Mexico. 

Mr.  George  Y.  Nickerson,  New  Bedford,  Mass.  Carpal  bones  of  a  whale 
{Balasna  sp). 

Mr,  C,  C.  Nutting,  Ometepe,  Nicaragua.  A  monkey  and  an  opossum 
{Mycetes  palliatus  and  Didelphys  quica). 

Mr.  C,  B.  Orcutt.  A  ground  squirrel  {Tamias  oMatious  var.  quadri- 
vittatus)  from  the  Cantiles  M^oun  tains,  northern  Lower  California. 

Prof.  Felipe  Poey,  Havana,  Ouba^  Seal  {Monachus  tropicdlis) ;  a  mounted 
specimen  containing  skull  and  leg  bones.  This  specimen  of  the  West 
Indian  seal  is  the  only  one  known  to  exist  in  any  scientific  collection, 
with  the  exception  gf  the  British  Museum.  This  museum  contains  or 
did  contain  a  single  imperfect  skin  received  from  Jamaica  a  number 
of  years  ago.  The  aknll  is  esi)ecially  i  n teresting  as  affording  characters 
by  which  the  genus  has  been  determined.  The  generic  identity  of  this 
animal  has  long  been  in  question. 
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Mr.  J.  P.  Puckett  (through  Mr.  J.  P.  Caldwell),  New  StatesvillCj  N.  0. 

Horse's  tooth  (Eguua  caballus). 
Mr.  Jj,  R.  Bidgwayj  keeper  U.  8.  life-saving  station,  Bamegat  City,  N.  J. 

A  bottle-nosed  whale  (Ziphius  cavirostris).    This  specimen  is  the  first 

of  its  genus  and  species  taken  in  the  Northwestern  Atlantic,  unless 

that  in  the  museum  of  the  college  of  Charleston,  forming  the  type  of 

Syperoodon  semijunrtus  proves  to  be  a  Ziphius,  which  seems  very 

probable. 
Mr.  Robert  Bidgwayj  U.  /S.  National  Musetim,   Washington,  I).  C.    A 

collection  of  twenty-five  mammal  skins,  mostly  rodents,  from  Illinois. 
Mr.  Charles  Buby,  Wyoming.        A  specimen  of  the  black-footed  ferret 

(Putorius  nigripes)  from  Duck  Creek,  12  miles  Cheyenne,  Wyo.;  two 

human  skulls   {Homo    sapiens)  from  Fort   Eobinson,  Nebr.     This 

specimen  of  Putorius  nigripes  is  the  second  recorded  this  year,  and  is 

the  seventh  skifi  in  the  collection  of  the  Museum. 
Dr.  R.  W.  Shufeldt,  U.  8.  A.    A  collection  of  mammals,  principally 

bats,  from  Louisiana. 
Mr.  Alexander  Skinner,  Washington,  D.  C.    A  jumping  mouse  (Zapus 

hudsonius)  from  Arlington,  Ya. 
Mr.  R.  E.  C.  Stearns,  Berkeley,  Cal.    A  bat  {Anthrozous  pallidus)  and  a 

mole,  from  Berkeley,  Cal. 
Dr.  L.  St^neger,  Smithsonian  Institution,  Washington,  D.  C.   A  collection 

of  mammals  from  Bering   Island  and   Kamtchatka,  including  the 

mountain  sheep,  fur  seal  (Callorhinus  ursint^s),  the  harbor  seal  {Phoca 

vitulina),  and  the  sealion  (Eumetopias  Stelleri). 
Mr.   Oeorge  Stolly,   Texas.     Two    bats  (Atalapha  noveboracensis  and 

Nyctinomus  brasiliensis). 
Mr.  Oeorge  L.  Taylor,  Wyoming.    A  specimen  of  the  black-footed  ferret 

{Putoris  nigripes).    Another  specimen  of  this  rarespecies  was  received 

from  Mr.  Charles  Ruby. 
Mr.   William  J.   Taylor,  Allapaha,  Oa.    A  gopher  {Qeomys  tuza)  and 

another  rodent. 
Mr.  Aurelius  Todd,  Coquille,  Oreg.    Two  fine  specimens  of  the  sewellel 

(Haplodon  rufus). 
Mr    Frederick  W.  True^  U.  8.  National  Museum^    Washington  D,    C. 

Two  bats  {Atalapha  noveboracensis),  a  muskrat  {Fiber zibethicus)  in  the 

flesh,  and  a  mandible  of  the  same  animal. 
U.  S.  Fish  Commission,  Washington,  D.  C.    Five  specimens  of  the  skunk 

{Mephitis  mephitica),  from  Wood's  Holl|^Mass. 
U.  8.  Life- Saving  Service,  Hon.  8. 1.  Kimbau,  Superintendent  {see  Messrs. 

J.  H.  Bidgway,  8.  B.  &  D.  8.  Hubbard,  H.  8.  Howland,  and  J.  Hoff- 
man). 
Dr.  C.  H.  Van  Patten,  San  JosS,  Costa  Bica.    Several  species  of  the 

mammals  of  Cost  Rica,   including  a  young   specimen  of  Tapirus 

Bairdii. 
Mr.  8.  W.  Very.    A  skull  of  a  puma  {Felis  concolor)  [rom  Santa  Cruz, 

Patagonia, 
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Mr.  W.  D.  Watkinsy  Akron,  Ohio.  Lower  jaw  and  teeth  of  a  borse 
{Uquus  caballus)  ]  tooth  of  a  hog  (Sua  scrofa). 

Mr.  W.  C.  Weedon^  U.  8.  National  Museum,  Washington,  D.  0.  Speci- 
men of  an  albino  rat  (Mus  decumanus) ;  Guinea  pig  {Cavia  cobaya). 

Prof.  Burt  O.  Wilder,  Cornell  University,  Ithaca,  N.  ¥.  A  skin  and 
leg  bones  of  a  bab}*  orangutan  {Simia  satyrm).    (Exchange.) 

Miss  Nellie  Williams,  Wwhington,  D.  0.    Bat  ( Vesperugo  serotinus). 

Mr.  Oeorge  T.  Wise,  Oenito,  Va.  The  skull  of  a  beaver,  the  trap  which 
caught  the  beaver,  and  the  tree  which  the  beaver  had  gnawed. 

Mr.  J.  W.  Wood,  Baraboo,  Wis.    A  specimen  of  a  shrew  (Sorex  sp.). 

Mr.  Oeorge  Woltz,  U.  8.  National  Museum,  Washington,  D.  C.  A  speci- 
men of  the  domesticated  rabbit  {Lepus  cuniculus). 

Mr.  John  Yarrow,  V.  8.  Natumal  Museum,  Washington,  D.  0.  A  gray 
squirrel  (8ciurus  carolinensis  var.  letusotis). 

Mr.  Josi  O.  Zeledon,  8an  Jos6,  Costa  Rica.  Skin  of  a  sloth  ( Oholopus 
Hoffmani) ;  skull  of  a  paca  {Ccdlogenys  paca). 


DEPARTMENT  OF  BIRDS. 

BOBEBT  EmawAY,  Curator. 
Accessions. 

The  accessions  to  the  collection  of  birds  during  the  year  1883  number 
134,  including  all  that  were  entered  in  the  Museum  register  during  the 
year.^ 

The  total  numer  of  specimens  entered  in  the  Museum  register  of  birds 
for  1883  is  3,651 ,  the  last  number  of  the  catalogue  being  93,091. 

Following  are  the  more  important  lots  received  during  the  year : 

(a)  ACCBSSIONS  OF  STUFFED  BIRDS. 

L.  Belding.  Three  lots,  as  follows:  (1)  35  specimens,  24  species,  from 
Laguna  and  San  Jos6  del  Cabo,  Lower  California ;  (2)  57  specimens, 
34  species,  from  Ouaymas,  Sonora,  and  various  localities  in  Lower 
Galilbmia;  (3)  59  specimens,  38  species,  from  various  localities  in 
Lower  California.    (S.  L) 

Copt.  Charles  Bendire,  U.  8.  A.  223  specimens,  72  species,  from  Fort 
Klamath,  Oreg.    (Gift.) 

Amos  W.  Butler,  11  specimens,  4  species,  of  warblers,  from  Brook- 
ville,  Ind.    (Exchange.) 

*  Some  accesaions  ontored  during  January,  1883,  were  in  reality  received  in  the  lat- 
ter part  of  1882 ;  while  other  specimens  received  in  December,  1883,  were  not  entered 
nntil  January,  1884.  These  are  not  i^cluded  in  the  above  statement,  as  is  likewise 
the  case  with  specimens  which  had  lost  their  labels  and  been  re-entered,  and  a  few 
others  which,  although  in  the  collection  for  a  number  of  years  past,  appear  never  to 
have  been  catalogued. 
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Charles  B,  Cory.  Two  lots :  (1)  3  newly-discovered  birds  from  Santo 
Domingo.  (Exchange.)  (2)  7  specimens,  5  species,  chiefly  from 
Santo  Domingo.    (Exchange.) 

William  Dutcher.    12  specimens,  in  flesh,  of  Passerculus princeps.    (Gift.) 

George  F.  Oautner.    One  adult  9  of  Phoenicopterus  ruber  Linn.    (Gift.) 

N.  S.  Oo88.    37  specimens,  37  species,  from  Guatemala.    (Gift.) 

P.  L.  Jouy.    312  specimens,  131  species,  from  Japan.    (S.  I.) 

C.  J.  Maynard,    27  specimens,  18  Sfiecies,  from  Dominica.    (Purchased.) 

C  L,  McKay  (deceased).  Two  lots:  (1)  117  specimens,  61  species,  from 
Nushagak  Biver,  Alaska ;  (2)  40  specimens,  22  species,  from  same 
locality.    (Signal  Office.) 

Li^ut  Jeff.  T.  Moser,  JJ.  8.  N.  2  fine  specimens  of  Oasifraga  giganteuj 
and  4  of  Daption  capensiSy  from  the  Rio  de  la  Plata,  the  former 
mounted  for  the  exhibition  collection.    (Gift.) 

Frof.  William  Nation  (Lima^  Feru).  1  specimen  each  of  Buarremon 
nationi  Scl.,  and  Forzana  erythrops^  Scl.,  both  new  to  the  collection. 
(Gift.) 

Norwich  Museum  {England).  3  species  of  FalconidsB  new  to  the  collec- 
tion.   (Exchange.) 

C.  C.  Nutting.  Four  lots  from  Nicaragua,  as  follows :  (1)  100  specimens, 
53  species,  from  San  Juan  del  Sur ;  (2)  199  specimens,  75  species, 
from  Sucuyd ;  (3)  136  specimens,  45  species,  from  Ometepec ;  and  (4) 
167  specimens,  76  species,  from  Los  S^balos.    (S.  I.) 

R.  Rldgway  {Curator  Department  of  Birds).  Three  accessions,  as  fol- 
lows: (1)  221  specimens,  95  species,  from  Wheatland,  Ind.;  (2)  99 
specimens,  50  specicifi,  from  Eichland  County,  niinois ;  (3)  one  adult 
bald  eagle  {Haliastus  leucocephalus)  in  flesh ;  purchased  for  Museum 
and  mounted  for  exhibition  series.     (S.  I.) 

O.  Salvin  and  F.  Du  Cane  Oodman.  150  specimens,  145  species,  of  neo- 
tropical birds,  nearly  all  new  to  the  collection.    (Exchange.) 

P.  L.  Sclater.  14  specimens,  11  species,  of  Accipitres,  from  British 
Guiana.    (Exchange.) 

Ernest  E,  T.  Seton.  Two  lots:  (1)  22  specimens,  18  species,  firom  Mani- 
toba ;  (2)  51  specimens,  36  species,  from  Manitoba.    (Gift.) 

George  Shoemaker.  40  specimens,  24  species,  from  Gainesville,  Fla. 
(S.  I.) 

I>r.  R.  W.  Shufeldt,  V.  8.  A.  58  specimens,  24  species,  from  New  Or- 
leans, La.    (Gift.) 

Dr.  L.  8tgneger.  486  specimens,  126  species,  from  Commander  Islands 
and  Petropaulski,  Kamtschatka.    (S.  I.J 

Charles  H.  Toicnscnd.  Four  lots,  from  Shasta  County,  California,  as  fol- 
lows: (1)  198  specimens,  76  species;  (2)  102  specimens,  44  species; 
(3)  161  specimens,  49  species;  (4)  198 specimens,  76  species.    (S.  I.) 

Dr.  H.  Van  Fatieii.  51  specimens,  38  species,  from  Costa  Kica,  includ- 
ing 2  species  {8elaAphorus  torridus  and  Leucopternis  princeps)  new  to 
the  collection.    (Gift.) 
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J.  Wallace.  13  8pecimenB,  13  species,  6  species  new  to  the  collection. 
(Purchased.) 

0.  W.  Ward.  11  specimens,  8  species,  of  herons,  &c.,  from  Southwest- 
ern Florida.    (Gift.) 

H.  A.  Ward,  1  skin  of  adult  Ardea  occidentalism  purchased  for  exhibi- 
tion collection. 

Frof.  E.  E.  Webster.  1  mounted  specimen  of  the  black  gyrfalcon  (Hiero- 
falco  gyrfalco  obsoletus)  from  New  York.    (Exchange.) 

Charles  K.  Worthen.  3  lots,  chiefly  from  Illinois  and  California,  as  fol- 
lows :  (1)  21  specimens,  6  species;  (2)  22  specimens,  16  species;  (3)  9 
specimens,  6  species.    (Exchange.) 

JosS  C.  Zeledon.  31  specimens,  28  species,  from  Costa  Bica ;  4  species 
new  to  science.    (Gift.) 

(&)  ACCESSIONS  TO  THB  EGO  COLLECTIOX. 

OapL  Charles  BendirCj  TJ.  8.  A.    18  specimens,  16  species  (nests  only), 

from  Oregon.    (Gift.) 
James  Bell.    Eggs  of  Aramus  giganteusy  from  Florida.    (Gift.) 
Dr.  U.  Coues.    Nests  and  eggs  of  Myiadestes  ioionsendi  and  Parus  mon- 

tanuSy  from  Colorado. 
P.  L.  Jouy,    17  specimens,  11  species,  from  Japan. 
James  A.  K.  Moore.    1  egg  of  great  homed  owl  from  Loudoun  County, 

Virginia. 
R.  Bidgway  (Curator  Department  of  Birds).    3  accessions,  as  follows :  (1) 

11  specimens,  8  species,  from  Wheatland,  Ind. ;  (2)  34  specimens,  15 

species,  from  Bichland  County,  Illinois ;  (3)  1  ^gg  of  Carolina  parakeet 

{Conurus  carolinensis)^  laid  in  confinement.    (S.  I.) 
Ernest  E.  T.  Seton.    16  specimens,  15  species,  from  Manitoba,  including 

nest  and  eggs  of  Oporomis  agiiisj  the  first  discovered.    (Gift.) 
Livingston  Stone.    42   specimens,  19  species,   nests  and  eggs,  from 

McCloud  Biver,  Northern  California. 
Charles  H.  Townsend.    42  si>ecimens,  18  species,  from  Shasta  County, 

California. 
Mrs.  Mary  E.  Turner.    Nest  and  complement  of  11  egg^  of  Bewick's 

wren  {Thryomanes  hemclci)j  from  Mount  Carmel,  111. 

Oeneral  routine  worJcy  arrangement  of  oolleetionSj  etc. 

(a)  GENERAL  BOUTINS  WORK. 

Besides  the  labor  involved  in  the  cataloguing,  labeling,  and  installa- 
tion of  the  3,651  specimens  acted  on  during  the  year,  a  large  amount  of 
other  routine  work  has  also  been  done,  such  as  the  initing  of  special 
X^apers,  based  on  material  in  the  collection,  for  publication ;  correction 
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of  proof,  writing  official  letters,  &c.    The  exact  extent  of  this  work  is 
as  follows : 

Papers  prepared  for  publication 13 

Pages  of  proof  (in  Museum  publications)  corrected 24& 

€^lleys  of  proof  (in  Museum  publications)  corrected 104 

Official  letters  written 190 

Official  memoranda  written 21^ 

Orders  for  work  written 76 

Memoranda  of  packing  written 82 

Bequisitions  for  material,  &c 15S 

(&)  DISTRIBUTION  OF  8PECIMIEN8. 

The  total  number  of  specimens  sent  out  during  the  year  was  1^33,  of 
which  759  were  exchanges  and  374  loaned  to  specialists  for  examina- 
tion; the  number  of  species  being  385  exchanged  and  127  loaned. 
There  were  also  exchanged  23  specimens  and  17  species  of  eggs,  while 
16  specimens  and  11  species  of  skeletons  were  loaned  for  examination. 

The  number  of  packages  sent  out  was  85,  of  which  43  were  sent  by 
mail,  36  by  express,  2  by  international  exchange,  2  by  messenger,  and  2 
doubtfiiL* 

(o)  ARRANGEMENT  AND  CLASSIFICATION  OF  COLLECTIONS. 

A  vast  amount  of  work  under  this  heading  has  been  done  during  the 
year.  The  entire  reserve  and  duplicate  series  of  smaller  birds,  embrac- 
ing about  30,000  specimens,  has  been  wholly  rearranged  systematically^ 
in  new  quarter-unit  cabinets,  and  the  drawers  carefully  labeled.  The 
reserve  specimens  of  larger  birds  in  the  west  basement  have  likewise 
been  thoroughly  overhauled  and  rearranged.  This  part  of  the  collec- 
tion, although  containing  leiss  than  10,000  skins,  is  by  far  the  mosi 
bulky,  and  the  handling  of  it  has  involved  a  very  great  deal  of  labor. 
Some  dozen  or  more  boxes  containing  duplicate  specimens  of  the  larger 
birds  (chiefly  water  birds  and  birds  of  prey),  which  have  been  kept  in 
storage,  have  been  brought  out  and  overhauled ;  but  it  was  found  neces* 
sary,  on  account  of  lack  of  drawer  space,  to  repack  the  duplicates  in 
the  same  large  boxes.  They  were,  however,  first  classified,  and  then 
an  invoice  made  of  the  contents  of  each  box.  Advantage  was  taken  of 
this  opportunity  to  select  specimens  for  the  Indiana  State  University^ 
the  zoological  collections  of  which  were  completely  destroyed  by  fire  in 
July  preceding ;  but,  although  the  greater  part  of  this  work  was  done  in 
December,  1883,  it  is  not  yet  finished,  and  the  statistics  pertaining  to 
this  matter  will  therefore  be  deferred  until  the  annual  report  for  1884. 

The  cases  and  drawers  containing  the  reserve  series  and  part  of  the 
duplicates  have  been  numbered,  and  a  key  to  the  arrangement  prepared 
that  win  greatly  facilitate  ready  access  to  the  specimens. 

*  These  two  were  foreign  packages,  the  manner  of  sending  them  not  being  disoro- 
iion«ry  with  the  corator. 
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(d)  WORK  ON  EXHIBITION  SERIES. 

Owing  to  the  fact  that  access  to  the  exhibition  collection  has  been, 
during  the  entire  year,  practically  cut  off  by  the  transfer  of  the  Smith- 
sonian o£Sces  to  the  main  hall,  no  work  of  any  consequence  has  been 
done  on  the  exhibition  series.  About  300  specimens  have  been  mounted 
during  the  year,  and  these  have,  when  possible,  been  placed  in  the 
cases  where  they  properly  belong,  but  many  of  them  have  been  tem- 
porarily arranged  in  cases  in  the  southwest  gallery.  The  accessions 
include  many  birds  of  great  interest,  among  which  may  be  mentioned 
the  type  specimen  of  Wurdemann's  heron  {Ardea  wurdemanni),  a  fine 
adult  of  the  great  white  heron  {Ard^a  occidentalis)j  a  line  adult  female 
of  the  American  flamingo,  the  type  specimen  of  a  supposed  new  sea 
eagle  from  the  Commander  Islands  (Haliaetua  hypoleucm  Stejneger),  a 
fine  series  of  pheasants  and  other  Japanese  birds,  collected  by  Mr.  P.  L. 
Jouy,  and  other  interesting  specimens,  too  numerous  to  mention. 

Bibliography  of  pttblicati</n8  based  upon  Museum  material. 

See  Bibliographical  Appendix,-  under  the  names  of  L.  Belding  (4), 
William  Brewster  (2),  Elliott  Cones  (2),  Pierre  Louis  Jouy  (1),  Eobert 
Eidgway  (7),  Howard  Saunders  (1),  P.  L.  Sclater  (2),  and  Leonhard 
Stejneger  (2). 

The  total  number  of  papers  published  is  31 ;  the  number  by  each 
writer  is  indicated  by  the  figures  in  parentheses  following  the  names  in 
the  above  enumeration. 

Present  state  of  collections. 

The  present  state  of  the  collections  is  first  class,  except  in  the  case  of  the 
duplicate  collection,  which  is  chiefly  included  within  cases  afibrding  no 
protection  from  insects,  but  partly  packed  in  large  boxes,  and  thus  very 
inconvenient  of  access  when  exchanges  are  to  be  made.  That  portion 
accommodated  in  the  unsuitable  cases  above  mentioned  requires  con- 
stant watching  and  frequent  use  of  bisulphide  of  carbon,  a  very  efficient 
insecticide  when  put  in  tightly  closed  drawers  or  cases,  but  of  only  tem- 
porary utility  in  open  receptacles,  on  account  of  its  rapid  evaporation. 
The  exhibition  collection  is  also  in  constant  peril,  the  cases  being  in 
every  respect  unsuitable  for  the  safe  keeping  of  specimens.  It  is,  in 
fact,  a  great  risk  to  put  valuable  specimens  inside  of  them. 

Number  of  specimens  in  the  collection. 

It  is  impossible  to  give  at  the  present  time  an  exact  statement  of  the 
number  of  specimens  in  the  several  series  of  the  collection,  which  would 
require  a  special  inventory.  The  approximate  total  can  however  be 
ascertained  by  simply  adding  to  that  existing  at  the  end  of  the  year  1882 
the  number  of  specimens  catalogued  in  1883,  and  subtracting  therefrom 
those  distributed*    This  gives  a  total  of  47,246  specimens  to  December 
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31, 1883.    An  approximately  correct  estimate  of  the  number  of  speci- 
mens in  the  several  series  gives  the  following  result : 

Specimens. 

In  reserve  skin  series 28, 246 

On  exhibition 6, 000 

Duplicates 13, 000 

Total 47,240 

Desiderata. 

Since  the  publication  of  the  ^^  List  of  species  of  Middle  and  South 
American  birds  not  containod  in  the  United  States  National  Museum,'^ 
in  December,  1881,*  more  than  200  spocioe  of  Neotropical  birds  have 
been  added  to  the  collection,  by  far  the  larger  number  of  additions 
being  the  direct  result  of  the  judicious  distribution  of  the  list  in  ques- 
tion. The  greater  number  of  these  additional  species  have  been  fur- 
nished by  Messrs.  Salvin  &  Godman  in  England,  and  Count  von  Ber- 
lepsch  in  Germany;  but  Mr.  George  N.  Lawrence,  of  New  York  City, 
has  contributed  several.  We  have  already  the  promise  of  nearly  the 
same  number  of  species  still  remaining  on  our  list  of  desiderata  from 
the  gentlemen  named  above.  The  great  utility  of  these  lists  is  therefore 
apparent,  and  I  would  suggest,  as  the  best  means  of  still  further  reducing 
the  number  of  desiderata  of  the  Museum,  that  special  lists  of  the  most 
desirable  species  of  those  counries  of  tropical  America  from  which  we 
possess  fewest  species  be  drawn  up ;  these  lists  to  be  sent  to  the  Gov- 
ernments of  those  countries  with  a  request  for  their  assistance  in  obtain- 
ing the  species  wanted. 


DEPARTMENT  OF  REPTILEa 

H.  C.  Yarrow,  Honorary  curator. 

As  in  previous  years,  the  Museum,  through  the  kind  efforts  of  its 
firiends  and  collectors,  has  received  many  and  valuable  accessions  to  its 
different  series,  amongst  the  most  noteworthy  of  which  are  the  follow- 
ing: 

From  Dr.  Eobert  W.  Shufeldt,  TJ.  S.  A.,  a  large  and  interesting  col- 
lection fVom  the  Mississippi  delta,  embracing  about  678  specimens  of 
about  36  si)ecies.  While  no  new  or  especially  rare  forms  have  been 
secured,  it  will  be  of  great  value  in  studying  the  reptilian  fauna  of  the 
region,  and  for  purposes  of  exchange  with  other  museums. 

Another  interesting  collection  of  126  specimens,  from  the  vicinity  of 
the  Potomac  River,  was  received  from  the  late  Mr.  George  Shoemaker, 
a  yoong  naturalist,  whose  untimely  demise  must  be  greatly  regretted 
by  all  students  of  natural  history  who  have  had  the  good  fortune  to  be 
associated  with  his  labors. 

Mr,  Bobert  Ridgway,  Curator  of  birds,  has  found  time,  notwithstand- 

*  Proceedings  United  States  National  Museum,  vol.  lu,  pp.  165-203. 
H.  Mis.  m 15 
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iiig  his  other  daties,  to  collect  and  preseut  54  specimens  of  reptiles  from 
the  vicinity  of  Wheatland,  Ind.  Some  of  these  were  living,  and  have 
added  greatly  to  the  attractions  of  the  serpent  vivarium.  Not  the 
least  important  part  Of  Mr.  llidgwa^'s  work  has  been  a  careful  series 
of  notes  regarding  his  S|)ecimens,  the  value  of  which  cannot  l>e  over- 
-estimated. Among  the  very  rare  servients  were  several  belonging  to 
the  new  subspecies  describe<l  by  the  curator  in  the  proceedings  of  the 
National  Museum,  1882,  p.  438,  under  the  name  of  Opkibolua  f/etultis 
oiiger^  and  this  additional  supply  of  material  fully  confirms  the  conclu- 
«ions  reached  in  the  paper  mentioned. 

Mr.  Theodore  Roosevelt  has  presented  a  collection  of  67  specimens, 
mostly  from  the  State  of  New  York. 

We  are  again  under  obligations  to  Mr.  L.  Belding,  of  California,  for  a 
valuable  and  rare  collection  from  La  Paz,  Cal. 

The  Kurrachee  Library  and  Museum  of  British  India  has  also  pre- 
sented a  fine  series  of  Indian  reptiles,  numbering  49  specimens.  Many 
of  these  the  Museum  did  not  before  possess. 

Mr.  Jos^  Zeledon,  of  Costa  Rica,  has  also  presented  a  collection  of 
27  nire  and  valuable  specimens  made  in  the  vicinity  of  his  coffee  plan- 
tation. 

A  valuable  and  almost  unique  collection  of  reptiles  from  Mauritius, 
numbering  47  specimens,  has  been  presented  by  Mr.  Nicholas  Pike,  of 
Brooklyn,  formerly  United  States  consul  to  the  island.  This  is  only 
one  of  the  many  donations  made  to  the  National  Museum  by  this  gentle- 
man. 

Mr.  G.  W.  Marnock,  of  Helotes,  Bexar  County,  Texas,  ha«  as  in  pre- 
vious years  added  most  materially  to  our  collections,  and  from  him  have 
been  received  a  number  of  specimens  of  species  not  before  possessed  by 
the  Museum. 

Other  collections  have  been  presented  by  Mr.  James  Bell,  of  Gaines- 
ville, Fla.,  Dr.  Gamier,  of  Lucknow,  Canada,  Mr.  G.  M.  Merrill,  of  Au- 
burn, Me.,  Lieut.  J.  F.  Moser,  U.  S.  N.,  Dr.  J.  Schenk,  C.  11.  Gilbert, 
George  Stolley,  William  J.  Taylor,  H.  F.  Emeric,  R.  E.  Earll,  Dr.  W. 
Nelson,  C.  R.  Orcutt,  Benjamin  Miller,  B.  A.  Bean,  J.  B.  Adams,  and 
many  others;  in  fact,  we  have  no  cause  for  complaint  as  to  scarcity  of 
contributions. 

The  routine  work  of  the  department  has  been  carried  on  by  the  Cura- 
tor and  two  young  assistants.  It  consists  in  entering  promptly  in  the 
record  book  all  accessions,  the  specimens  having  been  previously  iden- 
tified when  possible,  and  tagged  with  a  stamped  tin  label  bearing  the 
current  number.  They  are  carefully  examined  with  a  view  to  determin- 
ing in  which  series  they  should  be  phiced,  after  which  a  separate  record 
is  niaile  so  that  at  any  time  tlie  specimen  may  be  found  without  <lifficulty, 
according  to  its  clavSsiftcation, 

The  entire  collection  of  reptiles  is  divided  into  two  great  series,  one 
called  the  "Reserve  series,^  intended  for  purposes  of  study,  and  from 
which  is  selected  the  exhibition  set^  the  other  entitled  the  ^'  General  se- 


REPORT  ON  NATIONAL  MUSEUM.  227 

ries,"  from  which  selections  are  made  for  donations  to  other  museums  or 
to  amplify  the  "Reserve  series."  It  is  to  be  regretted  that  space  will 
uot  admit  of  a  proper  display  of  the  exhibition  set  of  reptiles,  domestic 
and  foreign. 

In  addition  to  the  official  record  book  of  the  department  the  follow- 
ing records  are  also  kept  witli  jrroat  care :  "Eecord  of  reserve  series;^ 
*'  Record  of  general  series;''  "  Record  of  letters  received;"  "  Record  of 
letters  sent;"  "  Record  of  requisitions." 

In  these  may  be  found  recorded  every  matter  of  business  transacted 
in  the  department  of  reptiles.  It  should  be  stated  that  no  inconsidera- 
ble labor  is  involved  in  giving  prompt  attention  to  the  official  corre- 
spondence, which  at  times 's  quite  voluminous,  for  many  letters  of  inquiry 
are  received  from  all  parts  of  the  world,  which  to  answer  require  much 
time,  thought,  and  labor.  During  the  year  1883,  90  letters  have  been 
«ent  and  100  received. 

It  has  long  been  the  desire  of  the  Curator  to  have  prepared  a  card  cata- 
logue of  the  entire  collection  in  his  care,  but  up  to  the  present  moment 
it  has  been  found  impossible  to  spare  the  time  from  other  and  more  im- 
portant duties. 

The  preparation  of  a  Manual  of  Ilerpetology,  based  upon  the  collec- 
tions in  the  National  Museum,  has  been  prosecuted  as  rapidly  as  circum- 
stances would  allow,  and  the  manuscript  is  now  nearly  ready  for  the 
priuter.  Nearly  all  the  illustrations  of  serpents  have  been  carefully 
prepared  by  Mr.  J.  L.  Ridgway,  and  others  are  now  in  the  hands  of  the 
artists. 

No  special  researches  have  been  made  by  the  Curator  and  his  assist- 
ants apart  from  those  necessary  in  the  preparation  of  the  manual  before 
mentioned,  but  material  •has  been  furnished  Dr.  S.  Weir  Mitchell  for  his 
investigation  in  reptile  venoms,  to  Dr.  Mason,  of  Newport,  R.  L,  and  to 
Dr.  R.  W.  Shufeldt,  U.  S.  A. 

The  collection  may  be  said  to  be  at  the  present  time  in  very  good  con- 
dition, as  prompt  attention  is  given  it  whenever  needed. 

Number  of  specimens  on  hand  at  present 

In  reserve  series 8, 342 

In  general  series  .   7, 918 

In  exhibition  set : 

Domestic 600 

Foreign 160 

Not  cliussiiied  and  exotic  specimens,  probably 5, 000 

Total 22, 000 

Total  number  of  entries  in  record  for  the  year  1883 965 

Total  number  of  specimens  received  to  January  1, 1884 1, 535 

Total  number  of  entries  in  record  to  date 13, 746 

By  the  authority  of  the  Director,  a  number  of  specimens  have  been 
distributed  in  exchange  for  others  more  desirable,  but  nocom\>l^\j^  ^^rXs^ 
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of  daplicates  have  beeu  made  during  the  past  year.  It  is  hoped,  how- 
ever, soon  to  be  able  to  arrange  sets  and  in  this  way  get  rid  of  what  is 
superfluous  material. 

The  statement  made  in  the  report  of  the  Curator  for  1882,  regarding 
want  of  accommodation  for  the  department  of  reptiles  is  again  urged, 
for  at  the  present  time  it  is  well  nigh  impossible  to  accommodate  fur- 
ther accessions ;  the  reserve  series  shelves  are  filled  and  overcrowded, 
and  we  are  obb'ged  to  make  use  of  the  adjoining  hall  to  store  valuable 
specimens,  which  should  properly  be  placed  in  the  curator's  room ;  in 
fiftct,  the  entire  collections  of  Testudinata  is  outside  the  laboratory.  Any 
attempt  to  establish  a  reserve  and  general  series  of  foreign  reptiles 
similar  to  those  employed  for  our  American  reptiles  must  be  firuitless 
under  existing  circumstances. 


DEPARTMENT  OF  FISJIES. 

Tarleton  H.  Bean,  Curator. 
Important  accessions  during  1883. 

There  were  108  accessions  during  the  year,  of  which  55  were  gifts, 
37  by  Museum  collectors,  13  by  United  States  Fish  Commission  collect- 
ors, and  3  by  exchange. 


Synapsis  of  the  €UH>essions. 

Alabama 4 

Arkansas 1 

Oalifomia 2 

Chesapeake  Bay 1 

District  of  Columbia 4 

Florida 4 

(Georgia 4 

Indiana 1 

Iowa   1 

Louisiana 4 

Maine 2 

Massachusetts 8 

Maryland 3 

Michigan 2 

Minnesota 1 

Mississippi  fiiver 1 

Montana 2 

New  Jersey 2 

New  York 8 

North  Carolina 2 

Ohio 2 

Oregon 1 

Pennsylvania 1 

Potomac  Biver 4 


Puget  Sound 1 

Bhode  Island 3 

South  Carolina 2 

Tennessee 1 

Texas 2 

Virginia 4 

Washington  Territory 2 

Wisconsin 1 

Deep  sea 4 

Hxtra-limital. 

Alaska 4 

British  America 3 

Ceylon 

France 

Guatemala 

Indian  Archipelago 

Japan 

Mauritius 

New  Brunswick 2 

Pacific  Ocean 1 

Panama 2 

South  America 3 

Vancouver  Island 1 

West  Indies 4 
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By  addition  we  wonld  have  a  larger  Dumber  of  accessions  than  108; 

bnt  in  some  cases  the  accession  was  partly  from  one  locality  and  partly 

from  another,  and  each  is  credited  as  one  in  the  synopsis. 
Following  is  a  summary  of  the  most  interesting  accessions  catalogued 

during  the  year: 

8.  Albro^  Coddingtan^s  Covey  Rhode  Island.  Accession  ;  cata- 
logue, 33194.  An  example,  taken  October  16,  of  Elopa  saurua^  a 
species  of  only  occasional  occurrence  in  southern  New  England. 

Tarleton  H.  Bean^  Potomac  River^  District  of  Columbia.  Catalogue, 
32564.  A  remarkable  specimen  of  Esox  reticulatus  of  a  pale  green 
color  without  a  trace  of  dark  reticulations. 

€apt.  Charles  Bendire^  Cceur  WAlene  Lake.  Catalogue,  32576.  In  a 
large  collection  of  Salmcnidas  taken  in  Oregon  and  Washington  Ter- 
ritory was  include<l  the  type  of  Salmo  purpuratus^  var.  bouvieri^  Ben- 
dire,  which  may  bo  only  a  color  variety  of  Clark's  trout.  Typical 
Salmo  purpuratus  was  also  forwarded,  and  Salmo  gairdneri^  Onoo- 
rhynouus  nerJcaj  0.  chouicha,  and  Salvelinus  m^ma. 

E.  O.Blackford^Kew  York  Market,  Accession  13065;  catalogue,  32753. 
A  specimen  of  mackerel  Scomber  scombrus  (!)  without  any  traces  of 
black  half  bands.    It  docs  not  seem  to  differ  otherwise  from  scombrus. 

E.  O.  Blackfordy  Fort  Pond  Bay^  Long  Island.  Accession  13539;  cat- 
alogue, 33158.  A  very  fine  example  of  Seriola  lalandiij  measuring 
more  than  30  inches  in  length.  Complete  measurements  have  been 
taken.  This  is  unquestionably  the  8.  lalandii  of  Bull.  16,  U.  8.  Nat. 
Mus.,  p.  912,  a  species  hitherto  known  on  our  coast  from  Florida  only. 

E.  O.  Blackford,  West  Indies,  South  America,  &c.  Accession  13737 ; 
catalogue,  33222-33265,  33580-33780.  This  is  part  of  a  full  series 
of  the  fishes  formerly  belonging  to  J.  C.  Brevoort,  which  Mr.  Black- 
ford has  presented  to  the  National  Museum.  Besides  the  tank  speci- 
mens there  are  four  barrels  full  of  jars  containing  fishes  in  alcohol. 
I  have  not  yet  been  able  to  identify  the  species,  but  will  report  upon 
them  more  fully  hereafter. 

Oalifornia  IHsh  Commission,  Paper  Mill  Creek,  California.    Accession 

;  catalogue,  32588-9.    Number  32589  is  a  remarkably  large 

Salmo  gairdncri,  wei/xhing  16  pounds,  of  which  a  cast  and  the  skeleton 
are  preserved  in  the  Museum. 

Malachi  Corbel,  "  The  Cape,^^  North  Carolina.  Accession  13073 ;  cata- 
logue, 32754.  An  example  of  the  comparatively  rare  Astrosoopus 
anoplus,  of  which  this  Museum  has  only  a  few  individuals. 

D.  C.  Cordery,  Atlantic  County,  New  Jersey.  Accession,  12949 ;  cata- 
logue, 32580.  An  adult  example  of  Cyclopterus  lumpus,  which  is  un- 
usual so  far  south. 

<f.  E.  Curtis,  OaUatin  and  Madison  Rivers,  Montana.  Accession  13122; 
catalogue,  32799.  The  whitefish  sent  by  Mr.  Curtis  is  Coregonus 
t€iUiamsoni.  As  this  species  is  supposed  not  to  occur  in  any  streams 
except  those  of  the  Pacific  watershed,  the  locality  should  be  verified. 
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Thomas  8.  Dorofiy  Montgomery^  Ala.  Accession  12998;  catalogae,  32629. 
A  fine  large  rock-fish,  more  nearly  related  to  Bocoua  septentrionalis  than 
to  the  chryaopa  of  the  Mississippi  Valley.  The  fish  is  a  gravid  female 
nearly  3  feet  long  and  remarkably  deep-bodied.  A  cast  was  made 
and  the  example  then  preserved  entire. 

J.  B,  JEdwards,  Amagansettj  Long  Island.  Accession  12701 ;  catalogne, 
32516.  Mr.  Edwards,  keeper  of  the  life-saving  station  at  Amagan- 
sett,  sent  a  shark  belonging  to  the  family  ScyUiidcBj  the  Pseudotriucis 
microdony  Oapello,  a  species  never  before  known  in  our  waters,  which 
was  described  from  a  single  example  taken  in  the  deep  water  off  the 
coast  of  Portugal  by  a  deep-line  fisherman.  Casts  of  one  side  and  of  the 
head  were  obtained.  A  good  drawing  was  made  by  Mr.  H.  L.  Todd, 
and  Mr.  F.  A.  Lucas  has  prepared  a  skeleton.  The  skin  will  be  mounted. 

Wm,  J.  Fisher  J  Kodiaky  Alaska.  Accession  12209;  catalogue,  32537-^. 
In  Mr.  Fisher's  collection  were  two  very  large  specimens  of  Coitus 
niger^  Bean,  first  found  at  Saint  Paul  Island,  Bering  Sea,  and  now 
known  to  occur  also  in  the  Gulf  of  Alaska. 

James  Fletcher,  coast  of  British  Columbia.  Accession  13039 ;  catalogue, 
32664.  Mr.  Fletcher  sent,  through  Dr.  Eobert  Bell,  a  fine  example  of 
Rhamphocotius  richardsoniy  Gthr.,  a  curious  and  rare  Cottoid,  of  which 
we  now  have  three  specimens,  the  other  two  being  from  Kodiak  and 
Monterey  Bay. 

Prof.   C.  H.   Gilbert,  Charleston,  8.  C.    Accession ;   catalogue, 

33161-8.  This  small  portion  of  Professor  Gilbert's  collection  included 
the  following  species,  which  are  not  well  represented  in  the  Museum, 
and  seem  to  be  rare:  Larimus  fascxatus,  StelUfcrus  lanceolatus,  Rhino- 
bat^is  lentiginosus. 

Dr.  J.  A.  Henshall,  Jupiter  Inlet,  Florida.  Part  of  accession  11420 ; 
catalogue,  33213.  Among  other  valuable  species  Dr.  Ileushall  ob- 
tained Fundulus  confluentus,  which  was  known  from  the  single  typo 
only. 

W.  F.  milyer,  Cherrystone,  Va.  Accession  13599;  catalogue,  33100 
Fistularia  tabaccaria,  a  rare  species  in  our  waters. 

Jordan  and  Stearns,  Pensacola,  Fla.  Part  of  accession  12991 ;  catalogue, 
33173.  A  remarkable  species  of  pipe-fish,  Siphostoma  crinigerum,  Bean 
and  Dresel  MSS.,  allied  to  *S'.  crinitum  (Jenyns),  which  inhabits  the 
coast  of  ^N^orthern  Patagonia.  It  has  an  extremely  short  snout  (shorter 
than  the  eye),  and  the  dorsal  rays  are  only  IG  to  17.  The  name  re- 
fers to  the  minute  filaments  found  upon  the  head  and  sides  of  the 
body.    Two  males  are  described  as  the  types  of  the  species. 

Capt.  n.  M.  Knoicles,  Point  Judith,  Rhode  Island.  Accession  13653; 
catalogue,  33193.  A  specimen  of  Fistularia  serrata,  a  species  which 
is  very  rare  on  our  coast. 

Royal  Museum  of  Xatural  History,  Leiden,  Indian  Archipelago.  Acces- 
sion 13058;  catalogue,  32089-32751.  A  collection  embracing  up- 
wards of  00  named  si)ecies  of  fishes  in  return  for  American  species. 
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Bistorical  and  Scientific  Society^Winnipeg,  Manitoba.  Accession  11897; 
catalogue,  31940-9  aud  31951-5.  A  collection  of  the  more  important 
species  of  Winnipeg,  secured  through  the  instrumentality  of  Mr. 
Strong,  of  the  Canadian  press.    The  entire  list  is  worthy  of  record  r 

1.  Moxostoma  carpio,  (Val.)  Jord.    "  White-scaled  sucker." 

2.  Catostomus  teres^  (Mitch.)  Le  S.     "Blue  sucker.'' 

3.  Moxostoma  macrolepidotum J  (Le  S.)  Jor.    "  Red  sucker.'' 

4.  Ryodon  alosoiden^  (Kaf.)  Jor.  &  (Hlb.     ''Gold  eye." 

5.  Stizostedium  canademcj  (Smith)  Jor.    "  Pickerel." 

6.  Esox  luciusj  L.    "  Pike." 

7.  Amiurus  vulgariSy  (Thomp.)  Nelson.    "Mud  pout." 

8.  Perca  americanaj  Schranck.     "Perch." 

9.  Catostomus  longirostrum^  Le  S.    "  Black  sucker." 

10.  Carpiodes tumiduSj  BsLivd  SiiiiiijriraTA.    "Buffalo." 

11.  Haploidonotus  richarsdsoni,  (C.  &  V.). 

12.  Coregonus  clupeiformis,  (Mitch.)  Milner.    "Whitetish."' 

13.  Hyodon  alosoides^  (Raf.)  Jor.  &  Gilb.    "Gold  eye." 

14.  Catostomus  teres,  (Mitch.)  Le  S.     "Black  sucker." 

15.  Moxostoma  macrolepidotum^  (Le  S.)  Jor.  "Red  sucker." 
Fred.  Mather^  Adirondacl'  LakeSj  New  York,  Accession  13811;  cata- 
logue, 33917-33909.  Mr.  Mather  has  described,  for  the  Adirondack 
survey  report,  two  new  species  of  Catostomus  and  forwarded  the 
types  to  the  National  Museum.  One  of  these  is  Catostomus  nanomy- 
zoHy  Mather,  from  a  tributary  of  Big  Moose  Lake.  I  ^m  inclined  to 
think  that  these  are  simply  young,  or  dwarfed,  examples  of  C«to«fo- 
mus  long irostrinn,  v:h'nih  have  early  begun  reproduction.  I  can  see 
no  specific  characters  to  warrant  their  separation  from  longirostrum. 
Catostomus  ntoicana^  Mather,  from  Blue  Mountain  Lake,  Hamilton 
County,  New  York,  and  also  from  Big  Moose  Lake,  I  should  call  C7» 
teres^  (Mitch.),  the  commonest  of  the  northern  suckers.  The  fact  that 
these  two  species  were  found  spawning  when  of  small  size  does  not 
warrant  their  separation  as  distinct  species,  this  being  probably  a 
climatic  phenomenon. 

Lewis  0,  Mitchell,  Barnegat,  N,  J.  Accession  13671;  catalogue,  33197- 
Mr.  Mit(rheil  forwarded  a  fine  Pomacanthus  arcuatus^  which  we  have 
not  l)efore  known  to  exist  in  our  seas  north  of  Florida.  A  color 
sketch  and  a  cast  were  made,  and  Mr.  Todd  is  now  at  work  on  a 
drawing  of  both  the  adult  and  the  young. 

E,  \V,  Nelson^  Saint  MichaeVs  mid  vicinity^  Alaska,    Accession ; 

catalogue,  32821 -0.H7.  This  includes  the  major  portion  of  Mr.  Xel- 
.son's  collection  of  fishes  and  contains  many  valuable  species.  There  \» 
a  large  series  of  Oncorhynchi^  Coregoni,  and  other  Salmonoids,  besides 
the  following:  Chirolophus  polyactocephalus  (Pall.);  Mr.  JN'eison  ob- 
tained the  only  specimens  we  have  of  this  blenny;  Lycodes  turnerii^ 
Anarrhichas  lepturus  ;  Parophrys  iscUyurus^  from  Unalashka,  the  most 
northern  record  from  Alaska  ;  Brachyopsis  sp. ;  Uranidea,  from  mouth 
of  Tananah  River;  M  unv  no  ides  ^\)r()hiih\y  a  new  si)ecies. 
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Oapt  H.  E.  Nichols,  U.  8.  K.,  British  Colutnhia  and  Alaslca.  Accession 
13757;  catalogue,  33781-33803, 33910-33913.  Among  Damerous  species 
of  interest  were  the  two  following :  Delolepis  virgatus,  Bean,  the  singu- 
lar scaled  genns  of  Cr^ptacanthidoe  which  Captain  Nichols  was  the 
first  to  discover ;  Prionistius  macellus^  Bean,  of  which  we  now  have 
two  examples,  both  obtained  from  Captain  Nichols. 

Capt.  H.  E.  Nichols,  U.  8.  N.,  Alaska  and  British  Columbia.    Accession 

;  catalogue,  31956-32019.    A  collection  of  forty-three  species, 

in  fine  condition,  including  the  following  of  special  interest : 

1.  Triglops  pingelii^  not  previously  taken  in  Alaska* 

2.  Prionistius  macelluSj  Bean,  a  new  genus  and  species  related  to 

TriglopSj  described  in  Proc.  Nat.  Mus.  for  1883,  pp.  355-359. 
A  second  example  was  taken  by  Captain  Nichols  and  is  men- 
tioned  with  the  type. 

3.  Oymnacanthus  gdUatus,  Bean,  extending  its  range  considerably 

eastward.    The  species  was  discovered  first  at  Unalashka. 

4.  Potamocotius  gulosus,  its  first  occurrence  in  Alaska. 

5.  Micrometrus  a^gregatus,  the  first  Embiotocoid  known   from 

Alaska. 

6.  8omniosus  microcephaluSy  jaws  cut  from  an  Alaskan  examx)le  8 

feet  long,  demonstrating  the  existence  of  the  si>ecies  in  South- 
eastern Alaska. 

Prof.  Filipe  Poey,  Havana,  Cuba.  Accession  13463 ;  catalogue,  33079- 
33141.  This  collection  contains  many  species,  among  which  are: 
Elops  saurus,  Echcneis,  several  species,  Oerres  zebra,  Holacanthusparrw, 
Tetrodon  occipitalis,  Opisthonema,  Murcena,  Ophichthys,  Tylosurus, 
Agonostoma,  Fistularia,  Plectropoma,  several  species,  Trachinocephalus 
myops,  Xyrichthys,  Aulostoma. 

Silas  Stearns,  Pensacola,  Fla.     Accession   ;   catalogue,  33915. 

Mr.  Steams  sent  the  example  here  recorded  to  Professor  Jordan  with 
some  other  species  and,  for  a  time,  it  was  believed  to  be  new  ;  but  a 
comparison  with  typical  specimens  shows  it  to  be  Emblemaria,  nivipes, 
Jor.  &  Oilb.,  a  species  first  made  known  from  the  Pearl  Islands  in  the 
Pacific,  whence  it  was  brought  by  Prof.  F.  H.  Bradley.  The  occur- 
rence of  this  fish  in  the  Gulf  of  Mexico  is  quite  interesting. 

Silas  Stearns,  Pensacola,  Fla.  Accession  12247;  catalogue,  31891- 
31939.  A  collection  of  great  value,  containing  the  following,  among 
many  other  species : 

1.  Stenotomus  caprinus,  Bean  (young),  the  singular  "goat's-head 

porgy''  recently  discovered  at  Pensacola  by  Mr.  Stearns. 

2.  Opisthognaihus  scaphiurus,  Goode  &  Bean. 

3.  Echeneis  albescens,  Temm.  &  Schleg.,  now  for  the  first  time  re- 

corded in  our  waters. 

4.  Phycis  floridanus,  Bean  &  Dresel,  a  manuscript  species,  of 

which  a  brief  diagnosis  has  been  prepared  for  publication  in 
Proc.  Biological  Society  of  Washington,  Vol.  n. 
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6.  Coryphcsna  equiseiiSy  L.  (t  or  hippurtLS^  L.),  13  examples  of  rather 

small  size. 
6.  Aprion  arionimvs^  Jor.  &  Gilb.,  a  species  recently  described  in 
Proc.  ^"at.  Mus.  for  1883,  pp.  142,  143. 

^Ica  Steams,  Pensacola,  Fla.  Part  of  accession  12991;  catalo^e, 
33000-33001.  The  first  of  these  is  an  example  of  Conger  caudicula, 
BesLBj  the  second  one  known  in  this  Masenm.  The  other  is  Antenna- 
rius  pleurophthalmusj  Gill,  which  has  not  been  previously  obtained  for 
many  years. 

Silas  Steams,  Pensacola,  Fla.  Accession  12901 ;  catalogue,  32765-32767. 
Among  these  fishes  were  two  which  have  not  before  been  known  to 
occur  in  Florida ;  these  are  Brotula  barhata,  (Bl.  Schn.)  Cuv.,  a  species 
of  the  Caribbean  and  West  Indies,  and  a  new  species  of  Pkyds, 
Phyds  floridanuH,  Bean  &  Dresel,  a  manuscript  species  about  to  be 
described  in  Proc.  Biol.  Soc.  Wash.,  Vol.  II. 

SilcM  Stearns,  Pensacola,  Fla,  Accession  12991  part;  catalogue, 
32632-32637,  32647.  Among  the  species  are  the  following  rare  ones : 
Diplodus  sp.,  Tylosurus  gladius,  Bean,  Diplodus  caudimacula,  Poey,  Cau- 
lolatilus  micropsj  Goode  &  Bean,  Batraxihus  pardus,  Goode  &  Bean, 
Ophichthys  guttifer,  Bean  &  Dresel,  a  new  species  just  described  in 
manuscript  for  Proc.  Biol.  Soc.  Wash.,  Vol.  n. 

Dr.  Leonard  Stejneger,  Commander  Islands  and  Kamtschatka,    Accession 

;  catalogue,  33804-33008.    This  is  a  collection  of  great  value, 

which  was  made  by  Dr.  Stejneger  during  the  years  1882  and  1883, 
while  in  the  service  of  the  Signal  Bureau,  U.  S.  A.  The  collection  is 
valuable  because  of  its  bearing  upon  geographical  distribution  and 
from  the  fact  that  it  contains  many  hitherto  doubtful  Pallassian  spe- 
cies from  localities  visited  by  Steller,  besides  others  which  ax)pear  to 
be  undescribed.  The  species  are  not  yet  fully  identified,  but  the  fol- 
lowing may  be  mentioned  as  reasonably  ascertained : 

33806,  33837.  Cyclopterichthys  species,  two  specimens  from  Ber- 
ing Island.  The  genus  is  extremely  rare  in  collections,  and 
very  little  known,  save  from  a  description  by  Dr.  Steindachner, 
which  is  accompanied  by  a  good  figure.  Pallas  described  the 
fish  under  the  name  Cyclopterus  ventricosus,  and  Steindachner 
re-described  it  as  Cyclopterichthys  glaber.  Our  specimens  are, 
in  all  probability,  C  ventricosus. 

33807.  Oymnacanthus  galeatus.  Bean.  I  did  not  learn  much  from 
the  type  of  G.  pistilliger  in  Berlin,  because  of  its  very  bad  con- 
dition. It  may  be  that  my  species  is,  after  all,  identical  with 
that  of  Pallas,  but  of  this  I  cannot  be  sure. 

33809.  Hypomesus,  probably  olidus, 

33817.  Cottus  diceraus  from  Kamtschatka,  the  original  locality  of 

the  species. 
33821.  Pleurogrammus  monopterygius  from  Bering  l6la|id,extiend- 

ing  its  range  very  much  to  the  westward. 
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33848.  Blenny  not  yet  made  oat. 

33849.  Agonid  not  yet  identified. 

33869.  Bathymaster  signatuSy  Cope,  from  Bering  Island,  greatly 
extending  its  range. 

33870.  Oymnelia,  from  Copper  Island.  There  is  a  splendid  lot  of 
Cottoids  and  also  of  Salmonoids  which  will  throw  much  light 
on  the  relations  of  the  Kamtchatkan  fauna  to  that  of  Alaska. 

Capt.  Thomas  Stratton  {through  Jas,  G.  Sican)^  Port  AngeXos^  Wash.  Ter. 
Catalogue,  32547.  This  was  an  example  of  Delolepin  virgatus.  Beau, 
and  is  the  third  example  known  to  be  preserved.  It  was  pickexl  up 
on  the  beach.  Mr.  Swan  writes  that  **  specimens  are  occasionallj' 
but  mrely  seen  in  the  Victoria  market." 

James  0.  Sicarij  Fort  Townsend,  Wa^sh.  Ter.  Accession  12647 ;  cata- 
logue, 32492-32503.  Mr.  Swan  had  in  this  collection  the  following 
among  other  species:  Brama  rail,  whose  occurrence  in  the  North 
Pacific  he  was  the  first  to  detect.  Macrurus  acrolepis^  Bean,  a  new 
species  described  in  Proc.  Nat.  Mus.  for  1883,  pp.  362-^63.  This  is 
the  first  specimen  of  the  genus  known  from  the  Eastern  Pacific. 

U.  S.  Fish  Commission^  off  Southern  New  England  coast  and  southward  to 

Chesapeake  Bay.    Accession  ;  catalogue,  33266-33587.    This 

large  collection  was  made  mainly  by  the  parties  on  the  steamers 
^*Albatross''  and  "Fish  Hawk,"  in  depths  varying  from  35  to  2,949 
fathoms.  In  this  greatest  depth  the  following  fishes  were  takiMi : 
Cyclothone  lusca  (many),  Scopelus  sp.  (three?),  Alejyocephalid  jxiv.  (one), 
Mancalias  uranoscopus  (one),  Flectromus  (one).  The  collection  em- 
braced many  of  the  species  recently  described  by  Goode  &  Bean,  from 
specimens  trawled  by  the  "lilake,"  but  not  previously  in  the  Na- 
tional Museum,  and  there  was,  besides,  a  goodlj^  number  of  new  forms 
which  have  been  for  the  most  part  briefly  characterized  by  Professor 
Gill  and  Mr.  J.  A.  Kyder. 

Of  the  "  Blake  ^'  species  the  summer  explorations  yielded  the  follow- 
ing: Chalinur a  Simula,  Goode  &  Beau;  Coryphwnoides  carapinus,  Goode 
&  Bean ;  Macrurus  asper,  Goode  &  Bean ;  Bathysaurus  agassiziijGoodo 
&  Bean;  Ilalosaurus  macrochir,  Gunther;  Alcpoccphalus  agassizH, 
Goode  &  Bean ;  Lycodonus  mirahili^,  Goode  &  Beau ;  Bicrolene  Intro- 
niger,  Goode  &  Bean.  The  new  species  were  first  noticed  in  part  in 
Forest  and  Stream  of  August  30, 1883,  and  again  in  a  subsequent  issue ; 
afterwanls  (November  27,  1883)  a  more  extended  paper  based  upou 
this  material  was  published  in  Proc.  Nat.  Mus.,  volume  vi,  pages  253- 
273. 

Professor  Gill  also  published  in  Nature  a  note  upou  the  aftinities  of 
the  Eurypharyngidw,  contrasting  them  more  especially  with  Sacco- 
pharynx.  It  is  to  be  hoped  that  the  new  species  will  soon  be  fully 
described,  for,  without  the  typical  specimens,  it  would  be  very  difli- 
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cult  if  not  impossible  to  recognize  them  in  the  future.    The  following 
species  appear  to  have  been  erroneously  considered  as  new : 

1.  Chimcera  abbreviata,  Proc.  Nat.  Mus.,  1883,  254,  is  the  young  of 

C  plumbeaj  Gill,  which  is  identical  with  0.  affinis^  Gapello,  de- 
scribed in  1868. 

2.  Sigmops  stigmatims,  Proc.  Nat.  Mus.,  1883, 256,  does  not  repre- 

sent a  new  genus  and  species,  but  is  simply  a  badly  preserved 
example  of  Gonostoma  denudataj  (Eaf.)  Bonap.,  of  which  we 
already  had  a  drawing  from  a  "Fish  Hawk"  specimen  taken 
October,  1881. 

3.  Halosaurna  goodeij  Proc.  Nat.  Mus.,  1883, 257,  is  not  sufficiently 

distinguished  from  R.  macrochirj  Gthr.  to  receive  a  new  name. 
Mr.  Goode  and  I  observed  more  variation  among  the  type* 
of  the  latter  species  than  will  be  found  between  the  published 
descriptions  of  the  contrasted  forms. 

4.  Stephanoberyx  monce,  Proc.  Nat.  Mus.,  1883, 258,  belongs  to  the 

same  genus  as  GilFs  proposed  AcanthochamttSy  and  the  fam- 
ily Acanthochcmidce  is  unnecessary,  as  both  the  species  are- 
Berycoids. 
The  remark  "closely  allied  to  Melamphaes^  was  intended  to  follow 
and  apply  to  Plectromus. 

5.  Typhlopsaras  shufeldtii,  Gill,  Forest  and  Stream,  1883,  is  not 

blind  and  is  not  a  new  genas  and  species,  but  is  identical 
with  Mancalias  nranoscapns,  (Murray),  "  The  Atlantic,"  New 
York,  1878,  ii,  p.  07,  Fig.  20. 
Otlier  species  which  are  especially  interesting  are  the  following : 
33296,  33495,  33560.     Argyropelecus  olfersii,  (Guv.).      We  had 
previously  obtained  A.  hemigymnus,  so  that  we  now  possesa 
two  species  of  the  genus  from  the  Western  Atlantic.    The^e 
are  the  first  specimens  of  olfersii  that  we  have  secured. 
33471,  33563.    Sternoptyx  diaphanay  Hermann,  not  taken  before 

except  by  the  "  Blake." 
33510.  Bathylagus  species.  A  specimen.  No.  31861,  of  the  same 
species  was  taken  by  the  "  Fish  Hawk,"  October,  1882,  haul 
1,155,  in  N.  latitude  39o  52',  W.  longitude  70©  30',  554  fath- 
oms.  The  genus  was  described  by  Dr.  Gunther  (Ann.  and 
Mag.  Nat.  Hist.,  September,  1878,  p.  248)  from  examples  ob- 
tained in  the  Antarctic  and  South  Atlantic,  at  depths  ranging 
from  1,950  to  2,040  fathoms.  Our  species  resembles  his  B» 
Atlanticus  very  closely,  but  has  a  longer  anal. 
U*  S.  Fish  Commission  steamer  '^Albatross^^  off  mouth  of  Chesapeake  Bay. 

Accession ;    catalogue,    32640-32661,  32665-32682,    32684- 

32688.  A  valuable  collection,  especially  for  geographical  distribu- 
tion, and  because  of  numerous  rare  species.  I  name  the  following : 
Nemichthys  scolopaceusj  very  fine  examples  5  Coryphamoides  rupestris; 
Melanostigma  gelatinosum;  Sternoptyx  diaphana;  Chauliodus  sloanii;: 
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Lycodonua  mirabilut;  CryptcLcanthades  maculatus;  Centroscymnus  sp.^ 
the  lafit  two  being  the  first  of  their  kind  from  so  far  south. 

U.  8.  Fish  Commission  steamer  ^'Alhatross^^  N.  lat.  35^  37'  3(y' ;  W. 
long.  740.  Accession  13134;  catalogue,  3278^-32798,  32804-32820. 
The  collection  was  made  during  April  and  May.  It  contains  many 
interesting  species,  and  the  following  apparently  new  ones :  Baia, 
32793 ;  Lyeodes^  32813. 

U.  S.  Fish  Commission  steamer  ^^Albatross^^  off  Chesapeake  and  Delaware 
Bays^&c,  Accession  13247;  catalogue,  33006-330G1.  This  collection 
is  particularly  rich  in  the  following  species:  Haloporphyrus  violaj 
Olyptocephalus  cynoglossus^  Scylliorhinus  retiferj  AlepocephaXus  agasstzii^ 
Maorurus  hairdii, 

Dr,  H.  (7.  Yarrow  J  Wa,shington^  D.  C,    Accession ;  catalogue,  33076. 

A  fine  large  specimen  of  Tylosurus  caribbwus  (52  inches  in  length). 

Work  done  upon  the  fishes  during  1883. 

In  arranging  the  collection  of  fishes  for  exhibition  and  study,  as  well 
as  for  the  ordinary  purposes  of  preservation,  I  have  tried  to  transfer 
the  contents  of  tanks  as  far  as  possible  into  glass  jars.  Powder  tanks 
are  so  liable  to  become  leaky  and  the  tin  lining  wears  off  so  quickly 
that  we  need  to  be  continually  overhauling  them  in  order  to  save  the 
contents  from  deterioration  and  destruction.  It  would  be  very  hard  to 
tell  the  number  of  such  transfers  made  during  the  year,  but  some  idea 
of  the  work  may  be  gained  from  the  fact  that  almost  the  entire  stock  of 
jars  purchased  for  the  year  was  used. 

Most  of  the  fishes  are  now  identified  and  labeled  and  collected  in  their 
proper  families,  though  not  yet  in  zoological  sequence,  for  want  of  a  hall 
sufficiently  large  to  hold  the  entire  collection. 

A  card  catalogue  of  the  fishes  in  jars  has  been  completed,  filling  at 
least  20,000  cards  and  representing  more  than  three  times  that  number 
of  individuals.  This  does  not  include  undetermined  collections  and  tank 
specimens. 

A  collection  was  prepared  for  exhibition  at  the  International  Fish- 
eries Exhibition  in  London.  This  included  450  species  and  represented 
pretty  ftdly  the  following  subjects:  Alaska,  Gulf  of  Mexico,  and  East 
Florida,  Salmonoids  of  North  America,  exclusive  of  Greenland,  and  the 
genera  of  fresh-water  fishes.  Of  the  Alaskan  species,  81  were  exhib- 
ited ;  of  the  Salmonoids,  33  species ;  of  the  fishes  of  the  Gulf  of  Mexico 
and  East  Florida,  173  species ;  and  of  the  fresh-water  fishes,  183  species 
were  shown.  Section  F  of  the  London  Fisheries  Catalogue  relates  to  the 
collections  of  fishes  exhibited.  In  this  section  there  is  a  general  survey 
of  the  regions  represented,  and  the  common  names,  maximum  size,  food 
qualities,  and  spawning  habits  of  the  species  are  treated  upon.  This 
collection  of  fishes  was  made  the  basis  in  London  of  some  exchanges 
with  the  British  Museum,  to  which  institution  a  large  part  of  it  was 
presented  at  the  close  of  the  exhibition. 

In  the  review  of  the  important  accessions  during  the  year,  it  will  be 
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observed  that  the  nainber  of  additious  haa  been  very  large,  and  a  con- 
Biderable  amonut  of  time  has  been  speut  in  the  care  of  these  accessions. 
The  steamers  of  the  United  States  Fish  Commission  have  been  especi- 
ally active  in  adding  to  the  collections,  securing  to  the  Mnseum  a  vast 
amount  of  material  of  great  value. 

In  conjunction  with  the  assistant  director,  I  was  engaged  for  some 
time  in  studying  and  reporting  upon  the  deep-sea  fishes  collected  by  the 
Coast  Survey  steamer  "Blake,"  in  the  year  1880.  This  report  was  fin- 
ished and  the  fishes  were  returned  before  my  departure  for  London. 
Drawings  of  the  new  species  were  made  by  Mr.  H.  L.  Todd  and  exam- 
ined before  the  return  of  the  fishes  to  Mr.  Alexander  A.gassiz. 

My  assistants  were  employed  for  several  months  in  the  preparation 
of  the  bibliography  of  works  relating  to  the  fishes  of  the  Atlantic.  A 
list  of  the  bibliographies  prepared  is  appended.  Among  other  works 
consulted  may  be  mentioned  the  Zoological  Record,  all  of  the  volumes 
of  which  were  searched  for  references  to  Atlantic  fishes. 

Late  in  the  month  of  June  I  left  Washington  to  join  the  United  States 
commissioner  at  the  International  Fisheries  Exhibition  in  London. 
During  my  stay  in  the  latter  city  I  was  engaged  for  a  while  in  the  selec- 
tion of  duplicates  for  the  National  Museum  fVom  the  collections  of  the 
British  Museum.  The  greater  portion  of  my  time,  however,  was  de- 
voted to  the  study  of  fishes  in  South  Kensington  and  in  the  exhibits  of 
Sweden,  ISTorway,  Eussia,  Canada,  S'ewfoundland,  and  other  countries 
exhibited  in  London.  A  great  mass  of  notes  relating  to  species  either 
similat  to  or  identical  with  forms  occurring  in  the  Western  Atlantic  was 
collated  and  is  now  in  process  of  elaboration  for  a  final  report. 

Through  the  courtesy  of  Dr.  Murie,  Mr.  Goode  and  I  were  allowed  to 
study  a  large  number  of  Linne's  types  of  American  fishes.  The  infor- 
mation thus  obtained  will  enable  us  to  settle  numerous  doubtful  ques- 
tions as  to  the  nomenclature  of  some  of  our  species. 

Among  the  exhibits  studied  which  are  of  especial  interest  was  a  col- 
lection of  the  Yega  fishes  taken  by  Professor  Nordenskiold.  As  a  re- 
sult of  the  investigations  thus  carried  on  we  will  be  enabled  to  solve 
many  unsettled  problems  in  the  relationships  between  the  fishes  of  the 
two  sides  of  the  Atlantic  basin. 

Through  the  means  of  a  si>ecial  mission  to  Vienna  opportunity  was 
found  for  studying  numerous  types  of  American  species  belonging  to 
museums  in  Paris  and  Berlin,  the  especial  objects  of  investigation  in 
Paris  being  types  of  Cuvier  and  Valenciennes,  and,  in  Berlin,  PaJlas's 
tyi>es.    The  material  thus  acquired  will  be  utilized  in  future  reports. 

In  Genoa  an  arrangement  was  made  for  an  exchange  of  fishes  with 
the  Museo  Civico,  by  which  we  hope  to  obtain  numerous  desiderata  of 
Mediterranean  species  in  return  for  duplicates  from  our  own  collec- 
tions. Arrangements  were  made,  also,  with  Dr.  Steindachner,  in 
Vienna,  for  a  similar  exchange  of  fishes.  Dr.  Steindachner  having  nu- 
merous fishes  from  the  Mediterranean  and  elsewhere,  which  he  will  give 
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tx)  the  National  Museam  in  exchange  for  daplicates  of  our  deep-sea 
species. 

Dui-ing  the  year  1883  there  were  fifty-three  pa]:>er8  received  and  cata- 
logued for  the  Proceedings  of  the  United  States  National  Museum. 

Proofs  of  Sections  D  and  E  of  Bulletin  27  (London  Fisheries  Exhibi- 
tion Catalogue)  were  read,  and  Section  F,  relating  to  the  fishes,  was  writ- 
ten and  the  proofs  revised  before  leaving  for  London. 

Entries  in  the  catalogue  of  fishes  during  1883. 

The  total  number  of  entries  in  the  catalogue  was  1,576,  the  first 
number  being  31,891,  and  the  last  33,919.  By  subtraction  we  would 
have  nea,rly  600  entries  more  than  the  number  given,  but  these  are 
partly  blanks  not  yet  filled  up,  or  entries  made  in  1882.  The  actual 
number  is  1,570,  as  stated  above.  This  number  was  distributed  through 
the  difi'erent  months,  as  shown  in  a  table  farther  on. 

Table  showing  some  of  the  work  upon  the  collection  of  fishes  during  1883. 


January 
February 
March  ... 
April  . ... 
Ml 


*y 

June 

July 

August  ... 

September 

October. . . 

November. 

December. 


Totals 


Months. 


7 

9 

12 

14 

9 

4 

8 

2 

11 

10 

10 

12 


108 


*'3 

1« 

139 

18  . 

61 

19 

43 

24 

169 

12 

242 

24 

76 

12 

5 

5 

79 

2 

24 

1 

361 

1 

377 

1 

1,576 

119 

is 

S.S 


12 
10 

5 

4 
10 

5 
13 

7 


4 
2 

9 


81 


Present  state  of  the  collection. 

The  exact  number  of  specimens  has  not  yet  been  accurately  deter- 
mined, but  it  cannot  be  less  than  65,000,  divided  as  follows :  (1)  In  the 
reser^-e  series  35,000;  (2)  on  exhibition  20,000;  (3)  duplicates  10,000. 
Most  of  the  collection  is  in  good  condition,  the  only  exception  being 
very  old  collections  which  have  not  been  kept  in  sealed  bottles,  speci- 
mens received  in  bad  condition,  and  collections  kept  in  inferior  tanks. 
I  am  convinced  that  powder  tanks  are  unreliable  for  the  preservation 
of  fishes  on  account  of  the  liability  to  become  leaky  and  the  rapidity 
with  which  the  coating  of  tin  wears  oflf.  We  shall  never  be  able  to  pre- 
serve fishes  successfully  until  some  good  substitute  for  the  copper  tanks 
is  provided,  and  at  present  nothing  else  seems  to  be  available  except 
glass  vessels. 
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Recommendations  and  general  remarks. 

T  woald  recommend  that  the  duplicates  be  disposed  of  as  soon  as  pos- 
sible, in  order  to  save  time  and  expense  in  caring  for  them.  I  would 
also  suggest  that  collectors  in  regions  which  have  been  reasonably  well 
studied  should  be  instructed  not  to  send  duplicates  in  large  numbers. 
Should  the  Museum  at  any  time  need  additional  specimens  of  a  partic- 
ular species  which  is  known  to  be  common  at  a  given  point  it  would  be 
comparatively  easy  to  obtain  it  from  one  of  its  collectors.  It  is  to  be 
hoped  that  a  suitable  place  will  soon  be  i>rovided  for  the  reception  of 
the  skeletons  of  fishes  which  are  now  in  storage  and  consequently  not 
available  for  study.  It  is  essential  to  the  welfare  of  the  collection  of 
fishes  in  ^alcohol  that  a  separate  fire-proof  building  be  constructed  to 
contain  them  5  until  that  is  done  the  collection  will  never  be  system- 
atically arranged  and  secure  against  accident. 

In  concluding  this  review  of  the  work  carried  on  in  the  department 
of  fishes,  I  take  pleasure  in  acknowledging,  my  indebtedness  to  my  as- 
sistants, without  whose  help  it  would  have  been  impossible  to  have 
accomplished  what  has  been  done.  Mr.  Barton  A.  Bean  has  been  en- 
gaged principally  in  labeling  and  arranging  collections,  recording 
accessions  and  distributions,  x)reparing  duplicates  for  distribution  and 
outfits  for  collectors,  and  he  has  assisted  in  the  correspondence.  Ensign 
H.  G.  Dresel,  United  States  Navy,  has  devoted  his  time  mainly  to  pre- 
paring bibliography  of  Atlantic  fishes,  cataloguing  the  fishes  in  jars,  and 
in  the  identification  of  recent  collections  from  the  Gulf  of  Mexico  and  the 
West  luilies.  Mr.  Peter  Parker,  jr.,  has  been  occupied  for  the  most 
part  in  the  bibliography  of  Atlantic  fishes,  in  field  work  at  Wood's  Holl, 
Mass.,  and  in  the  preparation  of  the  card  catalogue.  Mr.  H.  L.  Todd 
has  made  a  large  number  of  excellent  drawings  and  is  now  producing 
some  of  the  finest  illustrations  of  fishes  extant. 


DEPARTMENT  OF  INSECTS. 

C.  V.  Riley,  Honorary  Curator. 

The  work  of  the  department  has  consisted  in  mounting  and  properly 
taking  care  of  the  material  received  so  far  as  time  would  permit,  but 
there  is  a  large  amount  of  material,  principally  alcoholic,  which  has 
accumulated  for  many  years,  besides  that  turned  over  by  the  Depart- 
'ment  of  Agriculture,  which  urgently  needs  working  over  and  mounting. 
There  is  also  a  great  deal  of  valuable  exhibit  material  that  needs  prop- 
erly arranging  and  labelling. 

The  lists  given  below  virtually  comprise  two  sets  of  accessions,  those 
which  are  recent  and  belong  properly  to  the  year  1883,  and  some  that 
were  simply  received  during  the  year,  but  collected  in  previous  years. 
Most  of  the  single  specimens  reached  me  in  poor  condition,  and  were  not 
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worth  preserving,  especially  as  snch  single  specimeus  are  ordinarily 
common  and  well-known  species.  The  most  valuable  collections  are 
those  received  from  Gapt.  E.  W.  Shafeldt,  U.  8.  A.,  while  stationed  at 
New  Orleans,  La. ;  those  from  Mr.  C.  L.  McKay,  collected  iu  Alaska } 
and  those  left  by  the  late  Mr.  George  Shoemaker. 

A  case  of  specially  prepared  insects,  cbiefly  from  my  own  cabinet^ 
was  arranged  for  the  Loudon  Fisheries  Exhibition,  illustrating  the 
transformations  of  the  principal  insects  affecting  the  fishery  indnstries 
either  beneficially  or  iujurionsly. 

For  the  rest,  the  work  of  the  department  has  been  confined  to  an- 
swering the  letters  of  inquiry  as  indicated  by  the  accessions  and  many 
others  received  without  specimeus. 

The  samples  of  rice  which  were  on  exhibition  at  the  Centennial  Ex- 
position, and  are  now  stored  in  the  Museum,  proved  to  be  badly  in- 
fested by  various  species  of  insects.  A  list  of  these  has  been  published 
in  the  American  Naturalist^  1883,  p.  1071,  the  most  interesting  of  them 
being  a  small  Ooleopteron  {Murmidius  oralis)  the  life-history  of  which 
had  previously  remained  unknown. 

During  the  past  summer  my  attention  was  called  to  the  depredations 
done  by  some  insect  to  the  wooden  frames  of  the  Japanese  pictures  of 
plants  in  the  Museum.  Upon  investigation  the  author  of  the  mischief 
proved  to  be  a  very  iuteresting  and  undescribed  species  of  the  genus 
Hedobia  (family  Ptinidsd,  order  Ooleoptera),  probably  introduced  from 
Japan,  and  which  I  will  at  some  future  time  describe. 

I  transmit  herewith  a  list  of  the  papers  published  by  me  during  the 
year,  chiefly  in  my  capacity  as  entomologist  to  the  Department^f  Agri- 
culture, but  in  some  part  also  based  upon  material  received  at  the 
Museum. 

On  account  of  the  accumulated  material  already  indicated  which  is  in 
pressing  need  of  being  properly  mounted  and  worked  over,  and  with  a 
view  of  commencing  the  formation  of  an  exhibit  collection  for  which 
there  is  also  a  great  deal  of  valuable  material  that  needs  to  be  trans- 
ferred into  proper  cases,  disinfected,  properly  arranged  and  labeled,  I 
would  again  urgently  recommend  and  advise  the  appointment  of  a  com- 
petent assistant,  as  I  had  no  such  assistance  from  the  Museum  during 
the  past  year. 

As  heretofore,  some  valuable  collections  have  been  offered  for  sale  and 
necessarily  declined.  I  would  mention  that  of  the  late  O.  W.  Belfrage,  of 
Olifton,  Bosque  County,  Texas.  Sample  boxes  sent  on  for  examination 
showed  the  collection  to  be  in  admirable  condition,  and  as  it  contained 
many  typical  specimens  in  all  orders  its  accession  to  the  Museum  would 
have  been  invaluable,  and  it  could  have  been  obtained  at  a  very  reasona- 
ble price.  The  famous  collection  of  the  late  Prof.  P.  Zeller,  of  Stettin, 
Germany,  was  also  offered ;  it  was  finally  secured  in  England.  It  is 
much  to  be  regretted  that  we  do  not  have  some  provision  for  the  pur- 
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chase  of  desirable  collections,  and  rather  than  see  them  lost  to  Wash- 
ington,  have  in  some  instances  purchased  such  individaally. 

List  of  AccessianSj  1883.         " 

No.  12236.  Lucilia  macellaria  (screw-worm  fly),  seq^  by  Mr.  Jos6  0. 

Zeledon,  San  Jos6,  Gosta  Kica. 
No.  12504.  Many  insects  for  determination  from  'Sew  Orleans,  sent  by 

Gapt.  E.  W.  Shnfeldt,  U.  S.  A.,  Jackson  Barracks)^  Louisiana. 
No.  12535.  Dynastes  tityus  3 ,  from  Mr.  Fred.  Vander  Tower,  Paris,  Tex. 
No.  12598.  Dynastes  tityvs  3 ,  from  W.  H.  Ogdin,  Parkersburg,  W.  Va, 
No.  12654.  Eggsac  of  Cyrtarcichne  comigera,  from  Mr.  Leon  Taylor, 

Ghino,  San  Bernardino  Gounty,  Galifornia. 
No.  12680.  Tareniula  carolinensis,  sent  by  Mr.  H.  Tobias,  Guthbert, 

Eandolph  Gounty,  Georgia. 
No.  13080.  Some  Galifornian  insects  of  various  orders,  sent  by  Mr.  E. 

E.  G.  Stearns,  Berkeley,  Gal. 
No.  13098.  Phileurtis  truncattiSj  Anisomorpha  buprestaideSy  Microoentriis 

retinervis,  from  William  J.  Taylor,  Allapaha,  Ga. 
No.  13107.  Belostoma  americanunij  sent  by  Mr.  William  Stine,  Elmore, 

Ohio. 
No.  13114.  LarvsB  of  Uristalis  sp.,  from  Mr.  James  Bell,  Gainesville,  Fla. 
No.  13048.  GpUection  of  insects  for  names  from  liouisiana,  sent  by  Gapt. 

fi.  W.  Shufeldt,  U.  S.  A.,  Jackson  Barracks,  New  Orleans,  La. 
No.  13139.  Spectrum  femaratunij  Midas  clavaius,  Tareniula  carolinensis^ 

from  Mr.  Eobert  Eidgway,  XT.  S.  National  Museum. 
No.  13164.  Small  collection  of  insects  from  Alaska,  collected  by  Gharles 

L.  McKay,  XT.  S.  S.  G.,  Hushagak,  Alaska. 
No.  13184.  Telea  polyphemu^y  sent  by  Miss  Bosecrans,  304  Louisiana 

avenue,  Washington,  D.  G. 
No.  13234.  Four  species  of  Goleoptera  from  Oregon,  sent  by  Mr.  Aure- 

lins  Todd,  Ooquille,  Goos  Gounty,  Oregon. 
No.  13236.  Gollection  of  alcoholic  specimens  from  Louisiana,  sent  by 

Gapt.  E.  W.  Shufeldt,  XT.  S.  A.,  Jackson  Barracks,  New  Orleans,  La. 
No.  13240.  CaJosoma  laqueatum^  sent  by  Mr.  Aurelius  Todd,  Goquille, 

Goos  Gounty,  Oregon. 
No.  13251.  Pupa  of  Papilio  asterias,  from  H.  E.  Bostwick,  Atchison, 

£[ans. 
No.  13257.  T  Muscid  from  breast  of  a  woman,  sent  by  T.  E.  Peters, 

Abbyville,  Va. 
No.  13269.  Dynastes  tityus,  sent  by  F.  J.  Packwood,  New  Smyrna,  Fla. 
No.  13322.  Julus  marginatusj  discharged  by  a  colored  man,  sent  by  T.  S. 

Jones,  Tolersville,  Louisa  Gounty,  Virginia. 
No.  13330.  Oantharis  nutialliy  Epicauta  rtuiculata^  sent  by  Pro£  F.  S.  Will- 
iams, Northville,  Dak. 
No.  13331.  Telea  polyphemus,  sent  by  Mr.  J.  B.  Wiggins,  Waverly,  N.Y. 
H.  Mis.  69 16 
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Ko.  13338.  Dynastes  tityuSy  Mygale  hmtzU^  Bent  by  Mr.  Qeorge  StoUey, 

Austin,  Tex. 
No.  13343.  Cicadu  septendeoim  and  a  few  other  insects,  &om  Mrs.  Eliza- 
beth Freene,  Mount  Oilead,  Loudoun  County,  Virginia. 
No.  13351.  Lucanid  larva  affected  with  Tarrubia  sp.  sent  by  Mr.  Bobert 

L.  Stede,  Bockiogham,  N.  C 
No.  13360.  Four  species  of  Ooleoptera  from  Japan,  sent  by  P.  L.  Jouy, 

Yokohama,  Japan. 
No.  13253.  Some  Goleoptera  from  Central  America,  addressed  to  O.  W. 

Belfrage,  deceased,  of  Clifton,  Bosque  County,  Texas. 
No.  13364.  Pupa  of  Danais  arckippus  sent  by  Mr.  J.  Carter  Walker, 

Woodberry  ^Forest,  Virginia. 
No.  13377.  8&ategu8  julianua  S ,  sent  by  Capt.  Emmet  Crawford,  XT.  S.  A., 

San  Carlos,  Ariz. 
No.  13380.  Penthina  sp.,  sent  by  Mr.  W.  O.  Watts,  Leicester,  Mass. 
No.  13381.  Zopheru8  sp.,  Metapodius  sp.,  Acridium  semirvbrum^  &om  Mr. 

Jos^  C.  Zeledon,  San  Jos^,  Costa  Bica. 
No.  13387.  Larva  of  Philampelus  aehemon^  from  Mr.  H.  F.  Mofbt,  Hamp- 

stead,  Bockingham  County,  New  Hampshire. 
No.  13428.  Dynastes  tityus,  sent  by  Dr.  J.  B.  Gk>dwin,  Fincastle,  Va. 
No.  13431.  Thelyphanus  giganteusj  sent  by  John  B.  Adams,  Grtlfton, 

Socorro  County,  New  Mexico. 
No.  13468.  Limacodes  scaphUj  Cynips  sp.,  from  Ellin  wood  Woodman,  North 

Topeka,  Kans. 
No.  13462.  Manna  produced  by  Lnohnus  strobily  from  James  O'Neill, 

Colville  Indian  Agency,  Chewaha,  Washington  Territory. 
No.  13470.  Larva  of  Phobetran  pitheciumj  sent  by  Mr.  J.  Bishop,  Colum- 
biana, Ohio. 
No.  13492.  Microgaster  on  Sphinx  gordiusj  Cecidomyia  salwis-strobiloideSy 

fix)m  Mr.  C.  M.  Ferry,  Oneida,  N.  Y. 
No.  13527.  Many  alcoholic  specimens  of  various  orders,  collected  in 

Alaska  by  the  late  Mr.  C.  L.  McKay. 
No.  13543.  Deformation  of  fruit  of  AJcebia  guinata^  from  E.  B.  Beynold, 

Falls  Church,  Va,  though  Capt.  J.  E.  Engle. 
No.  13616.  Samia  califamica  (pupa),  Synaphceta  guexi^  Oalgulua  variega- 

tu8j  from  J.  S.  Amheim,  San  Francisco,  Cal. 
No.  13662.  Various  species  of  insects,  pinned,  from  Mr.  J.  B.  Adams, 

Grafton,  N.  Mex. 
No.  13692.  Mygale  sp.,  found  on  bananas  in  Washington,  D.  C,  and  evi- 
dently imported.     Sent  by  Mr.  T.  J.  Offutt,  United  States  National 

Museum,  Washington,  D.  C. 
No.  13727.  Eggs  of  Diplodes  luriduSj  sent  by  Dr.  D.  B .  Young,  Chicago 

Junction,  Ohio. 
No.  13730.  Dolomedes  tenebrosusy  sent  by  Mr.  Willard  Wye,  jr.,  New 

Bedford,  Mass. 
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Ko.  13765.  Small  collection  of  ineects  from  Nicaragua,  sent  by  Lieut. 
Jeflf.  F.  Moser,  U.  S.  K,  Slatington,  Pa. 

'So.  13824.  A  number  of  pinned  insects  from  Alaska,  collected  by  the 
late  Mr.  C.  L.  McKay . 

So.  13834.  Web  produced  by  larva  of  EphesUa  zecBy  sent  by  Messrs. 
Hunt  &  Eoberts,  Cameron  Mills,  Fairfax  County,  Virginia. 

Without  accession  number :  A  large  collection  (17  alcoholic  bottles)  of 
insects  from  Washington^  D.  C,  made  by  the  late  Mr.  George  Shoe- 
maker, U.  S.  National  Museum,  Washington,  D.  C. 

Old  dccessionSj  but  only  sent  to  Department  in  1883. 

So.  8095.  A  box  of  silkworm  cocoons.    Source  not  indicated. 

So.  9140.  One  centipede  (irrecognizable),  sent  by  M.  L.  Wood,  ensign, 
U.  S.  S.J  Galveston,  Tex. 

No.  10217.  Strachia  histrionica  from  W.  L.  Love,  Franklin,  S.  C. 

No.  10221.  Collection  of  alocholic  and  pinned  insects  from  Surinam, 
sent  by  C.  S.  Herring,  Paramaribo,  Surinam. 

So.  10661.  Sphinx  cingulatdy  AtteumspolyphemuSy  from  S.  T.  Walker,  Mil- 
ton,  Fla. 

No.  10273.  Worms  destroying  meadow  grass  (irrecognizable),  sent  by  S. 
W.  Powell,  Madison,  N.  Y. 

No.  10302.  Egg-mass  of  Mantis  Carolina^  sent  by  Mr.  W.  A.  Williamson, 
Fredericksburg,  Tex. 

No.  10337.  A  few  common  insects,  sent  by  Mr.  J.  B.  llioensson,  Toronto, 
Canada. 

No.  10351.  Large  number  of  alcoholic  specimens  from  California,  sent 
by  Mr.  A.  W.  Crawford,  Oakland,  Cal. 

No  10472.  Thelyphonus  giganteus  and  a  few  Coleoptera,  from  the  South- 
em  States,  sent  by  Mr.  John  Yarrow,  Washington,  D.  C. 

No.  10478.  A  few  pinned  insects  collected  at  Fort  Laramie,  Wyo.,  sent 
by  Capt.  E.  W.  Shufeldt,  U.  S.  A.,  Washington,  D.  C. 

No.  10488.  Teleapolyphemus  sent  by  Henry  Wagner,  Washington,  D.  0. 

No.  10538.  Large  collection  of  unmounted  insects  from  California,  sent 
by  Mr.  Gustav  Eisen,  Fresno,  Cal. 

No.  10595.  Thyridopteryx  sp.,  sent  by  Mr.  J.  G.  Wells,  Grenada,  West 
Indies. 

No.  10661.  A  few  common  Coleoptera,  sent  by  Mr.  W.  A.  Williamson, 
Toronto,  Canada. 

No.  10725.  Largecollection  of  alcoholic  specimens  from  Florida,  collected 
by  William  Wittfleld,  G^orgiana,  Brevard  County,*  Florida. 

No.  10769.  Three  larvae  of  different  insects,  sent  by  Capt.  Charles  Ben- 
dire,  U.  S.  A.,  Fort  Walla  Walla,  Wash.  Ter. 

No.  10756.  Prionus  imbricornis  from  Virginia,  sent  by  Col.  M.  McDon- 
ald, United  States  Fish  Commission. 

No.  10775.  Seolopendrus  heros  from  Texas,  sent  by  Mr.  L.  A.  Wright, 
Washington,  D.  C, 
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No.  11064.  Specimen  of  locust  canghj:  at  sea  on  board  ship  Lighting, 
sent  by  James  T.  Bowell  throngh  Lient.  0.  D.  Sigsbee,  XT.  S.  K 

No.  11072.  Two  species  of  bird  parasites,  sent  by  James  P.  Melzer,  Mil- 
ford,  N.  H. 

Ko.  11267.  Specimens  of  '^boffalo  gnats"  from  Arkansas,  sent  by  Mr. 
M.  H.  Thomson,  Pecan  Point,  Ark. 

No.  11468.  A  few  insects  from  Central  America  and  cave  crickets  from 
Mammoth  Cave,  sent  by  Mr.  Theodore  Eoosevelt,  New  York. 

No.  11543.  Several  species  of  insects  from  La  Paz,  Gal.,  sent  by  Mr.  L. 
Belding,  Stockton,  Oal. 

No.  11771.  Mygale  hentziij  sent  by  Mr.  D.  W.  Harris,  Homer,  Claiborne 
Parish,  Louisiana. 

No.  12001.  A  few  unmounted  insects,  sent  by  Mr.  W.  Hudson,  Tehua- 
cana,  Tex. 

No.  12052.  Belastofna  amerioanumj  Oybkter  fimbrioUUuSj  Dytisous  faaoi' 
ventriSy  sent  by  Hon.  William  McAdams,  Jerseyville,  111. 


DEPABTMENT  OF  MOLLUSK& 

Wm.  H.  Dall,  Honorary  Curator. 

The  removal  of  the  collections  from  the  lower  part  of  the  building  in 
order  to  make  room  for  clerks,  &c.,  while  the  east  end  of  the  building 
was  being  remodeled,  was  hurriedly  carried  out.  It  was  discovered  in 
the  course  of  the  removal  that  parts  of  the  collection  which  had  not 
been  inspected  for  several  years  had  suffered  much  from  the  defects  of 
the  old  and  badly-made  cases  which  admitted  mice  and  dust.  The  col- 
lection of  chitons  offering  much  animal  matter  to  these  vermin,  was 
almost  entirely  destroyed;  many  labels  and  paper  trays  were  soiled  or 
nibbled  so  as  to  require  replacing. 

Lieut.  Francis  Winslow,  U.  S.  N.,  undertook  the  preparation  of  the 
exhibit  of  economic  moUusks  of  the  United  States  which  were  sent  to  the 
International  Fisheries  Exhibition  at  London  in  pursuance  of  the  act  of 
Congress  requiring  an  exhibit  on  the  part  of  the  Museum  and  Fish  Com- 
mission. 

As  will  be  seen  from  the  list  of  accessions,  a  large  amount  of  material 
was  received  from  various  sources  for  this  purpose  and  part  of  the  ex- 
hibit prepared  by  the  writer  for  the  Centennial  Exi>osition  at  Philadel- 
phia, and  afterwards  taken  to  the  Berlin  Fisheries  Exhibition,  did  duty 
on  this  occasion.  The  writer,  at  Lieutenant  Winslow's  request,  aided 
him  &om  time  to  time  by  such  suggestions  or  advice  as  circumstances 
seemed  to  call  for.  A  catalogue  of  the  collection  as  exhibited  was  pre- 
pared by  Mr.  Winslow  and  has  been  published  as  one  of  the  series  of 
official  catalogues  of  the  collective  exhibit  of  the  United  States.    It 
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was,  of  coarse,  based  entirely  upoQ  specimens  in  the  national  collection, 
many  of  which  were  obtained  especially  for  the  porpose. 

Mr.  Safford,  a  graduate  of  the  United  States  Naval  Academy  detailed 
for  special  study  by  the  Navy  Department,  rendered  assistance  in  label- 
ing and  cataloguing  a  few  species  of  shells  at  the  National  Museum, 
and  subsequently  was  engaged  in  similar  but  more  extended  work  in  the 
field  with  the  United  States  Fish  Commission  during  the  summer  of 
1883. 

On  July  1,  Miss  Agnes  Nicholson  was  engaged  to  take  charge  under 
my  direction  of  clerical  and  analogous  work  in  the  department,  which 
she  has  carried  on  in  a  satisfactory  and  efficient  manner. 

A  number  of  collections  sent  for  naming  by  various  students  thit)ugh- 
out  the  country  have  been  named  and  retunied  by  the  Curator,  who  has 
devoted  nearly  all  his  available  leisure  from  other  official  duties  to  the 
improvement  of  the  arrangement  of  the  collection. 

There  can  be  no  doubt,  &om  the  inquiries  addressed  to  the  Curator 
during  the  year,  that  when  the  conchological  collection  is  once  arranged 
for  ready  reference  it  will  be  resorted  to  very  largely  by  students  either 
in  person  or  by  letters  addressed  to  the  curator.  With  the  existence  of 
such  facilities  properly  administered,  the  study  of  these  animals  will  be 
promoted  and  the  number  of  students  largely  increased.  This  how- 
ever cannot  be  expected  to  occur  until  the  curator  shall  be  able  to  de- 
vote his  whole  time  exclusively  to  the  collection  and  cognate  matters. 

The  accessions  of  the  past  year  have  been  extremely  important. 

The  United  States  Fish  Commission  work  has  been  carried  on  with 
new  facilities  and  its  usual  vigor;  many  moUusks  new  and  known  were 
dredged,  and  a  rough  catalogue  of  them  made  before  they  were  sent  for 
study  to  Professor  Verrill  at  New  Haven,  where,  with  the  exception  of 
a  few  cephalopods,  the  entire  Fish  Commission  collection  of  moUusca 
for  the  last  twelve  years  remains. 

The  collection  prepared  for  the  London  Fisheries  Exhibition  will  be 
available  on  its  return  for  exhibition  in  the  Museum.  The  oyster  in- 
dustry is  especially  well  illustrated  by  it.  The  models  of  gigantic  cut- 
tlefish and  octopus  prepared  by  Mr.  Emerton  are  especially  valuable  for 
the  instruction  of  the  public. 

The  collection  received  from  K.E.C.Stearu8,Ph.  D.,  of  the  University 
of  California,  and  still  unpacked,  is  general  in  its  nature,  but  with  re- 
gard to  the  western  coast  of  both  Americas  is  probably  not  only  the 
most  valuable  collection  in  existence  but  more  valuable  than  all  other 
collections  from  the  region  put  together.  It  has  been  made  on  scientific 
principles,  and  in  this  respect  differs  from  most  of  the  older  collections, 
in  which  little  more  than  the  mere  name  of  the  shell  was  preserved. 
There  are  other  collections  containing  more  species,  but  few,  if  any,  of 
greater  beauty ;  none  are  known  which  so  well  illustrate  the  fauna  of 
oar  Pacific  coasts  and  territories. 

Mr.  W.  O.  Binney  and  Dr.  Isaac  Lea  have  famished  valuable  tyi>es 
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of  land  and  fresh-water  species  belonging  to  the  fauna  of  the  United 
States,  mostly  HeliXy  LimruBaj  and  the  like. 

The  classical  collection  of  Dr.  John  Gwyn  Jeffreys,  F.  B.  S.,  &c,  has 
been  secured  for  the  National  Museum.  What  the  Stearns  and  Car- 
penter collections  are  for  the  California  fauna,  that  of  Dr.  Jeffreys  is  for 
the  fauna  of  the  North  Atlantic,  the  British  Isles,  and  Northwest 
European  coasts.  Indeed,  it  is  really  more,  for,  in  addition  to  a  profu- 
sion of  types  described  by  himself  and  other  authors  in  modem  days, 
the  collection  contains  selections  of  typical  specimens  from  the  cabinets 
of  nearly  all  the  older  British  naturalists,  such  as  Montague,  Turton, 
Humphrey,  Alder,  Brown,  and  a  host  of  othersr  It  also  contains  the 
types  and  in  most  cases  the  unique  examples  of  the  shells  dredged  by 
most  of  the  deep-sea  explorers  of  the  North  Atlantic  except  the  Chal- 
lenger expedition,  as  for  instance  specimens  from  the  ^^  Lightning," 
** Porcupine,"  and  "Valorous"  expeditions;  others  from  the  "Jose- 
phine," "Knight  Errant,"  "Triton,"  and  "Voringen"  parties.  Now 
that  the  United  States,  through  the  Fish  Commission,  are  doing  more 
toward  deep-sea  investigation  than  any  other  nation,  the  possession 
of  these  types  is  invaluable  for  our  students,  who  must  otherwise 
have  gone  to  Europe  for  determining  the  objects  of  their  study.  When 
to  these  are  added  the  Stearns  and  Alaskan  collections  and  those  of  the 
Fish  Commission,  it  will  be  evident  that  for  the  study  of  the  marine 
fauna  of  our  shores  we  have  a  collection  which  can  never  be  rivaled, 
and  only  awaits  suitable  administration.  An  extremely  interesting 
collection  from  the  south  and  west  shores  of  Florida  has  been  contrib- 
uted by  Mr.  Henry  Hemphill  to  the  National  Museum.  It  contains 
about  two  hundred  species,  nearly  all  quite  small,  and  many  of  them 
new  to  science  or  to  our  coasts ;  Mr.  Hemphill  is  at  present  further  ex- 
ploring the  same  region.  A  list  of  this  collection  has  appeared  in  the 
Proceedings  XT.  S.  National  Museum  for  1883. 

The  less  noteworthy  accessions  appear  in  the  list  hereto  appended. 

Our  registers  show  addition  of  about  3,000  entries  during  1883,  but 
this  has  no  relation  to  the  accessions,  as  it  is  impossible  with  the  present 
force  to  administer  upon  a  one-hundredth  part  of  the  accessions  per 
annum,  until  the  arrears  of  the  past  ten  years  are  brought  up.  There 
are  perhaps  20,000  miscellaneous  mollusks  awaiting  entry,  while  the 
Steams  and  Jeffreys  collection  will  contain  50,000  more. 

At  present,  owing  to  the  condition  of  the  lower  hall,  no  mollusks  are 
on  exhibition,  but  a  large  number  are  ready  for  exhibition  whenever 
cases  and  facilities  may  be  afforded. 

List  of  accessians, 

Austin  0.  ApgoTy  Trenton^  N.  eT.,  October  19.  Accession  13597.  One  box 
specimens  of  mollusks  from  New  Jersey,  Sjphcerium  and  Pisidinm^  un- 
assorted, about  1,000  specimens. 
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J  S.  Amheim^  San  Francisco^  OdL^  October  26.  Accession  13616.  Two 
specimens  of  snail  shells  {Helix)  from  California. 

W.  0.  Binneyj  Burlington^  If.  J.^  October  31.  Accession  13639.  Twelve 
specimens  of  United  States  land  shells. 

JS.  O.  Blackford^  80  Fulton  Marketj  New  Tork^  January  3.  Accession 
12505.  Fonr  barrels  oysters,  assorted  specimens,  for  nse  in  the  Lon- 
don Fisheries  Exhibit. 

F,  O.  Blackfordy  80  Fulton  Market^  New  Torkj  January  19.  Accession 
12585.    One  oyster  shell,  peculiarly  overgrown  with  Polyzoa, 

F,  O.  Bladcfordy  80  Fulton  Market j  New  Tork^  February  22.  Accession 
12759.  One  box  of  clam  and  other  shells.  Usefol  mollusks  for  the 
London  Fisheries  Exhibit. 

L,  A.  Blochmanj  San  DiegOy  OaLy  April  20.  Accession  13031.  One 
small  box,  specimens  of  ^ells. 

A.  Boothj  Baltimore^  Md.^  March  27.  Accession  12941.  Two  boxes,  1 
barrel,  and  2  bales  of  oysters  for  London  Exhibit. 

W.  M.  Bowronj  South  Pittsburg ^  Tenn.j  May  4.  Accession  13094.  Speci- 
mens of  Helioina  orbiculata  for  name. 

W.  M.  Bowrony  South  Pittsburg^  Tenn.y  June  2.  Accession  13198.  Two 
specimens  of  land  shells,  for  name,  from  Tennessee. 

T.  W.  B,  Olarky  Boston^  Mass.j  January  12.  Accession  12542.  One 
package  small  oysters,  shells  split  and  not  split.  Specimens  of  oys- 
ters bored  by  Biplothyra  Smithii  for  London  Exhibit. 

T.  W. B.  Clarky  Boiton^  Mass.y  MarchlQ.  Accession  12895.  One  box,  and 
bottle  alcohol  with  oysters,  from  Devil's  Island,  Chesapeake  Bay,  for 
London  Exhibit. 

F.  0,  Dayton^  Patchogue,  Suffolk  County ^  New  Torky  February  2.  Acces- 
sion 12651.  One  box  oysters  from  Long  Island  for  use  in  London 
Fisheries  Exhibit 

M.  Demingy  ProvidencCy  B.  /.,  March  1.  Accession  12798.  One  box 
oysters  for  use  in  London  Fisheries  Exhibit. 

Horace  D.  Dunny  San  FranciscOy  OaLy  November  1.  Accession  13645. 
One  package  specimens  of  oyster  shells  from  California.  Transplanted 
east  coast  oysters  (0.  virginica)  showing  growth  in  Califomian  waters. 

J2.  D.  FvanSy  BaltinorCy  Md.y  June  23.  Accession  13265.  Ten  bottles 
specimens  of  coral,  &c.,  taken  from  buoys  in  James,  York,  and  Poto- 
mac Rivers,  also  specimens  of  shells,  oysters,  &c.,  for  use  in  London 
Fisheries  Exhibit. 

C  if.  Ferry y  Oneiday  N.  T.,  September  15.  Accession  13492.  Specimens 
of  shells  froiS  Oneida  Lake,  New  York.    Two  specimens  of  Unio. 

Alex€Mder  Fish,  Smithes  Landingy  N.  J.,  January  5.  Accession  12520. 
One  box  oysters.  Assorted  economic  mollusks  for  use  in  Fisheries 
Exhibit  at  London. 

A.  Foote  &  Oo.y  New  HoAoeny  Conn.y  January  4t.  Accession  12616.  One 
box  of  fresh  clams  firom  Connecticut  fiDr  use  in  Fisheries  Exhibit, 

'  London. 
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A.  Foote  &  Co.,  New  Ho/ven^  Oonn.j  January  29.  Accession  12626.  One 
box  of  clam  shells;  same  use  as  the  preceding. 

A.  Foote  dk  Co.j  New  HaveUj  Conn,j  February  12.  Accession  12692.  One 
box  clams ;  same  as  preC/Cding. 

A.  Foote  &  Oo.y  Nete  Haven^  Conn.,  February  14.  Accession  12704.  One 
box  Mytilue  edulis  and  8olen  americanus  for  London  Exhibit. 

George  T.  Garrison^  Accomack  C.  H.,  Fa.,  May  11.  Accession  13119. 
One  box  specimens  of  borer,  shells  of  oysters  destroyed  by  borer,  and 
three  live  oysters,  one  of  which  borer  has  jnst  penetrated.  For  Lou- 
don Exhibit. 

J.  TT.  Orey  (through  Bamet  Phillips),  Hartford,  Conn.,  November  23. 
Accession  13711.  Two  specimens  of  shells,  said  to  have  fallen  at 
Hartford,  Conn.,  November  11, 1883,  in  a  rain  storm.  These  are  Ci- 
onella  lubrica  Mull.,  and  doubtless  were  under  leaves,  &c.,  before  the 
rain  fell. 

F.  H.  Hawley,  U.  8.  National  Museum,  September  11.  Accession  13486. 
One  bottle  alcoholic  specimens  of  shells,  Niagara  Biver,  above  Amer- 
ican Falls. 

Henry  Hemphill,  Cedar  Keys,  Fla.,  April  24.    Accession  13044.     One 

box  marine  shells,  from  coast  of  Florida. 
Henry  Hemphill,  Albert  Lea,  Minn.,  June  25.    Accession  13268.    One 

package  specimens  of  shells,  from  Texas,  Mississippi,  and  Louisiana. 

Supplementary  to  the  preceding. 
Henry  Hemphill,  Cedar  Keys,  Fla.,  November  30.    Accession  13733. 

One  package  specimens  of  shells  from  Florida.    Supplementary  to  the 

preceding. 
Alfred  17.  Hinde,  Anaheim,  Cal,,  August  18.    Accession  13429.     One 

package,  18  specimens  of  shells  for  name,  from  California.    They  were 

named  and  returned  to  sender. 

G.  S.  Hohbs,  U.  8.  National  Museum,  February  2^.  Accession  12765.  One 
box  oysters  from  Savannah,  Ga. 

G.  8.  Hobbs,  U,  8.  National  Museum,  February  24.  Accession  12768.  One 
box  of  oysters  from  Florida. 

J.  Gwyn  Jeffreys,  England,  April  30.  Accession  13083,  13424,  13508, 
&c.  Four  boxes  shells,  being  miscellaneous  European  and  British 
acephala,  land  and  fresh-water  shells  and  brachiopods. 

John  F.  Kelly,  Washington,  D.  C,  April  7.  Accession  12986.  One  bot- 
tle alcoholic  specimens  of  snail  {Lima^  flavus)  which  infests  cellars. 

Isa4io  Lea,  Philadelphia,  Pa.,  April  2.  Accession  12965.  One  package 
miscellaneous  land  and  freshrwater  shells. 

C.  C.  Leslie,  Charleston,  8.  C,  February  26.  Accession  12780.  One  box 
oysters  for  use  in  London  Fisheries  Exhibit. 

W.  B.  Lighten,  Ottumwa,  Iowa,  October  2.  Accession  13537.  One  box 
specimens  of  unios  from  Ottumwa,  Iowa. 

Thos.  J.  Love,  Cedarville,  N.  J.,  January  25.  Accession  12618.  One  box 
oysters  assorted  sizes  and  ages  for  use  in  London  Exhibit. 
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O.  L.  McKay  (deceased)^  September  27.  Accession  13527.  Specimens  of 
marine  shells  from  Alaska,  10  specimens,  4  species  collected  at  Nash- 
agak. 

John  J.  McLean^  Cape  Mendocino^  CaLj  December  21.  Accession  13805, 
Specimens  of  shell  from  California  {Orjfptoohiton  Stelleri  Midd.). 

J.  A.  McNielj  New  York  Cityj  September  6.  Accession  13473.  One  box 
alcoholic  specimens  shells  from  mountain  streams  of  Ghiriqoi.  yeri- 
tina^  AmpuUariaj  and  Olandinaj  1  species  of  each,  and  about  12  speci- 
mens. 

Allen  Neily  Bamegatj  N.  J.y  January  9.  Accessions  12530.  One  box 
oysters,  &c.,  for  use  in  London  Exhibit. 

Henry  U.  Nichols^  Lieutenant-Commander  U.  S,  Navy^  oommoMding  U.  S. 
S.  ^^Hassler^''^ Decemb^  5.  Accession  13757.  Miscellaneous  collection 
marine  shells,  from  Southeastern  Alaska. 

Willard  Nye,  jr.^  New  Bedford^  Mass,,  February  27.  Accession  12791- 
One  package  clam  shells,  for  lise  in  London  Exhibit. 

Willard  Nye j  jr..  New  Bedford,  Mass,,  November  30.  Accession  13730. 
Alcoholic  specimens  of  shells  {Mactra  sp.  jun.)  taken  from  a  ^^ white 
wing"  bird,  Trimble  Island,  Long  Island  Sound. 

Charles  B.  Orcutt,  San  Diego^  Cat.,  September  21.  Accession  13512.  Spe- 
cimens of  shells  from  Lower  Galifomia.    Hinnites  giganteus  Gray. 

Dr.  Edward  Palmer^  U.  S.  National  Museum,  January  23.  Accession 
12601.    Small  box  of  land  shells  from  Bed  Foot  Lake,  Tennessee. 

Jason  S.  Pearce  &  Co,,  Providence,  B,  L,  January  5.  Accession  12519. 
One  basket  oysters  for  use  in  London  Exhibit. 

Bobert  Bidgway,  Wheatland,  Ind,,  May  16.  Accession  13139.  One  bot- 
tle alcoholic  specimen  of  land  shells  from  Indiana. 

F.  A.  Sampson,  Sedalia,  Mo.,,  March  3.  Accession  12815.  One  box  land 
and  fresh-water  shells. 

Ernest  E.  T.  Seton,  De  Winton  Farm  {through  Ja>s.  W.  Taylor^  U,  S,  con- 
sul, Winnipeg),  Carberry,  Manitoba,  August  2,  Accession  13383.  Two 
land  shells,  &c. 

B.  W.  Shufeldt,  Jaclcson  Barracks,  New  Orleans,  La,,  April  24.  Acces- 
sion 13048.  Specimens  of  land  and  fresh-water  mollusks  in  alcohol 
from  Louisiana. 

Steamer  ^^  Lookout,^  U.  8.  Fish  Commission,  Washington,  D.  0.  Acces- 
sion 12546.    Two  baskets  oysters,  Potomac  Eiver. 

B.  E,  O.  Steams,  Berkeley,  Cat.,  April  30.  Accession  13080.  Specimen 
of  shell,  from  8  feet  below  surface  in  Tanaja  Gafion,  Texas.  Nineteen 
cases  of  moUusca  and  shells  contained  in  the  Steams  collection. 

John  Southerland,  64  Liberty  street.  New  York,  May  18.  Accession 
13148.    One  specimen  of  shell  of  Arcapexata  Say. 

Samuel  W.  Very,  Santa  Cruz,  Patagonia,  June  6.  Accession  13209. 
Specimen  of  shells  of  oysters,  &c. 

Peter  WatkinSj  Ocean  View,  N.  J,  January  4.  Accession  12518.  One 
box  of  oysters  for  use  in  London  Exhibit. 
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Br.  O.  A.  WhiUj  V.  8.  Ifationdl  Muaeumj  January  16.    Accession  12558. 

Two  large  oyster  shells  from  Sheepscot  Biver,  Maine,  sabfossil,  the 

bed  being  extinct. 
Oearge  White^  U.  8.  National  Museunij  September  3.    Accession  13459. 

Four  alcoholic  specimens  of  snails  {Limax  flavus). 
A.  A.  Wilsony  East  Oreentoichy  B.  J.,  January  3.     Accession  12503. 

Specimen  of  quahogs  or  clams  for  use  in  London  Exhibit. 
Lieut.  F.  Winslawj  U.  8.  N.^  February  27.    Accession  12789.     One  box 

oysters,  cluster  of  natural  growth  from  the  sea-coast. 


DEPABTMENT  OF  MARINE  INVERTEBRATES. 

BiGHARD  EATHBUNy  Curator. 

Acee9«ion«. 

The  principal  accessions  to  this  department  during  1883  were  made 
by  the  XT.  S.  Fish  Commission,  and  consist  of  both  determined  and  un- 
determined collections,  the  msy  ority  of  which  were  obtained  in  the  recent 
deep-sea  explorations  of  the  new  Fish  Commission  steamer  <^  Albatross," 
off  the  eastern  coast  ot  the  United  States.  During  the  spring,  two  lots 
of  determined  marine  invertebrates,  belonging  to  collections  made 
in  former  years,  were  received  from  Prof.  A.  E.  Verrill,  of  Yale  College. 
Again,  in  October,  at  thnd  close  of  the  summer  explorations  of  the  Fish 
Commission,  about  forty  cases  of  specimens  were  shipped  directly  from 
the  Wood's  Holl  station  to  Washington.  The  latter  shipment  contained 
about  200  identified  species,  belonging  mainly  to  the  groups  of  Crusta- 
cea, echinoderms,  anthozoa,  tunicates,  and  annelids,  and  a  large  quan- 
tity of  material  which  had  not  yet  been  carefully  examined.  Many  of 
the  species,  both  determined  and  undetermined,  were  represented  by 
several  varieties,  or  by  specimens  from  numerous  localities  and  different 
depths,  to  illustrate  geographical  and  bathymetrical  distribution.  The 
entire  collection  filled  upwards  of  1,500  tanks,  jars,  bottles,  homoeopathic 
vials,  and  small  boxes,  and  was  mostly  preserved  in  alcohol.  In  this 
enumeration  no  account  haB  been  taken  of  the  collections  sent  to  Pro- 
fessors Yerrill  and  Smith,  at  Yale  College,  for  examination  and  report, 
and  which  will  soon  be  turned  over  to  the  Museum. 

Mr.  Yinal  N.  Edwards,  the  permanent  agent  of  the  Fish  Commission 
at  Wood's  Holl,  has  sent  in  during  the  year  several  interesting  collec- 
tions, made  at  seasons  when  that  station  is  not  visited  by  any  of  the 
scientific  party. 

From  the  Museum  of  Comparative  Zoology  at  Harvard  College  there 
have  been  received  three  collections,  representing  a  portion  of  the  scien- 
tific results  of  the  explorations  of  the  United  States  Coast  Survey 
steamer  '<  Blake,"  from  1877  to  1880,  off  the  southern  and  eastern  coasts 
of  the  United  States  and  among  the  West  Indies.    Prof.  Alexander 
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Agassiz  was  in  charge  of  the  natural  history  work,  and  accompanied 
the  steamer  daring  nearly  the  entire  time  while  dredging  operations 
were  being  carried  on.  The  valnable  collections  made  were,  under  the 
sapervision  of  Mr.  Agassiz,  placed  in  the  hands  of  competent  special- 
ists in  the  several  groups  for  study,  and  as  rapidly  as  the  reports  upon 
each  group  were  published,  the  National  Museum  has  received  a  com- 
plete series  of  all  the  species  obtained.  The  sponges  and  a  portion  of 
the  crustaceans  were  received  during  1882,  and  are  referred  to  in  the  an- 
nual report  for  that  year.  The  collections  received  this  year  are  as  fol- 
lows :  Thirty  one  species  of  deep-sea  corals,  consisting  of  dry  prepara- 
tions entirely,  and  mainly  obtained  from  the  region  of  the  West  Indies, 
between  1877  and  1879 ;  determined  by  the  late  Count  L.  F.  de  Pour- 
tales.  One  hundred  species  of  Ophiurans  (brittle-stars  or  serpent  stars) 
and  Astrophytons  (basket-fish),  entirely  preserved  in  alcohol  and  deter- 
mined by  the  Hon.  Theodore  Lyman.  Thirty-six  species  of  Echini  or  sea 
urchins,  mainly  alcoholic  preparations,  determined  by  Prof.  Alexander 
Agassiz. 

The  Museum  of  Comparative  Zoology  has  also  contributed  to  the 
National  Museum  during  the  year  a  collection  of  18  species  of  North 
American  fresh- water  cray-flshes  {A8taeidcB),wh\ch  nearly  completes  our 
list  of  desiderata  in  that  interesting  group,  for  the  United  States. 

From  Prof.  H.  B.  Webster,  of  Union  College,  a  very  valuable  collec- 
tion of  marine  annelids  in  alcohol,  containing  about  180  species,  ob- 
tained from  the  eastern  coast  of  the  United  States,  between  Eastport, 
Me.,  and  Virginia.  These  specimens  were  mainly  obtained  from  the 
shores  and  from  the  shallow  waters  just  off  shore,  and  represent  the 
recent  researches  and  publications  of  Professor  Webster,  one  of  the 
best  knowti  American  authorities  on  this  group  of  marine  invertebrates. 
Mr.  James  £.  Benedict,  now  naturalist  of  the  U.  S.  Fish  Commission 
steamer  "Albatross,"  was  associated  with  Professor  Webster  in  much  of 
his  annelid  work. 

From  Dr.  William  B.  Carpenter,  London,  England,  through  Mr. 
Bomyn  Hitchcock,  47  microscopic  slides,  representing  four  species  of 
the  genus  Orbitolites  of  rbizopods,  collected  by  H.  M.  8S.  "  Challenger,'^ 
"  Porcupine,"  and  "  Valorous."  This  collection  consists  of  both  dry  and 
moist  preparations  in  fine  condition,  and  is  illustrative  of  a  recent  mono- 
graph by  Dr.  Carpenter,  contained  in  the  "Reports  of  the  scientific 
results  of  the  exploring  voyage  of  H.  M.  8.  *  Challenger,' 1873-'76.'' 

From  Mr.  Edward  Potts,  Philadelphia,  Pa.,  23  species  of  American 
fresh-water  sponges,  contained  on  89  microscopic  slides  and  in  16  bottles. 
Twenty  species  are  from  the  States  of  Pennsylvania,  New  Jersey,  New 
York,  and  Massachusetts,  and  three  species  from  South  America.  Nearly 
all  the  known  North  American  species  are  represented. 

From  Dr.  Edward  Palmer  (by  purchase),  a  fine  collection  of  dried 
preparations  of  the  non-commercial  homy  sponges  of  Florida  and  the 
Bahama  lalanda,  identified  by  Prof.  Alpheus  Hyatt,  of  Boston.  Twenty- 
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two  species,  represented  by  42  specimeDS,  and  covering  several  varie- 
ties, have  been  selected  from  this  collection  for  the  reserve  series, 
and  have  been  mounted  by  Mr.  Hawley  for  exhibition.  A  sufficient 
number  of  duplicates  remain  to  form  two  good  sets  for  exchange. 
These  specimens  formed  a  part  of  the  collection  on  which  Prc^s- 
sor  Hyatt  based  his  monograph  of  the  Poriferse,  published  in  the 
Memoirs  of  the  Boston  Society  of  Natural  History,  for  1871-'78. 

From  Messrs.  McKesson  &  Bobbins,  New  York,  over  200  specimens 
of  Florida  commercial  sponges,  representing  nearly  all  the  known  com- 
mercial varieties.  This  collection  is  supplemental  to  collections  re- 
ceived from  the  same  firm  in  1882,  and  derives  a  special  value  &om  the 
fact  that  the  supposed  age  of  each  specimen  is  indicated,  based  upon 
recent  experiments  in  sponge  cultivation  at  Key  West,  Fla.,  by  the  agent 
of  McKesson  &  Bobbins.  The  latest  information  received  regarding 
these  exx)eriments  indicates  that  the  practical  success  of  sponge  cul- 
ture has  been  quite  fully  assured. 

From  Dr.  Leonhard  Stejneger,  a  large  collection  of  marine  and  fresh- 
water invertebrates  from  Bering  Island,  off  the  Pacific  coast  of  Siberia, 
made  during  1882  and  1883.  From  Dr.  K.  W.  Shufeldt,  U.  S.  A.,  a 
collection  of  cray-fishes,  containing  several  species  and  very  many  si>ec- 
imens  from  the  Mississippi  Eiver,  near  New  Orleans,  and  of  fresh- 
water and  marine  shrimps  from  Southern  Louisiana. 

From  the  United  States  Signal  Service  Bureau,  a  valuable  collection 
of  marine  and  fresh-water  invertebrates,  made  in  the  vicinity  of  Point 
Barrow,  Alaska,  by  the  observing  party  under  Lieutenant  Ray,  U.  S. 
A.,  stationed  there  from  1881  to  1883,  and  of  which  Mr.  John  Murdoch 
and  Mr.  Middleton  Smith  acted  as  naturalists.  This  collection  is  now 
being  examined  by  Mr.  Murdoch.  Also  a  small  but  interesting  lot 
of  marine  invertebrates  ftt)m  Bristol  Bay,  Alaska,  collected  by  Signal 
Observer  G.  S.  McKay,  deceased. 

From  naval  sources:  A  large  and  fine  collection  of  marine  inverte- 
brates, mainly  echinoderms  and  crustaceans,  from  the  coasts  of  British 
Columbia  and  Sontheni  Alaska,  made  by  Lieut.  Commander  Henry  0. 
Nichols,  U.  S.  N.,  in  command  of  the  United  States  Coast  Survey  steamer 
'*  Hassler."  A  collection  of  crustacea  from  the  west  coast  of  Green- 
land, made  by  Ensigns  H.  G.  Dresel  and  A.  A.  Ackerman,  attached  to 
the  United  States  steamer  "  Yautic,"  tender  to  the  Greely  relief  steamer 
"Proteus."  Miscellaneous  collections  containing  immense  numbers  of 
small  animals,  obtained  by  dredging  and  by  scraping  buoys,  &c.,  from 
Commander  R.  D.  Evans,  U.  S.  N.,  in  charge  of  the  fifth  lighthouse 
district.  These  materials  were  mostly  collected  at  the  mouth  of  Chesa- 
peake Bay,  and  of  the  Potomac,  James,  and  York  Rivers,  and  contain 
a  large  number  of  small,  uudescribed  species.  Two  species  of  corals 
frt)m  an  iron  buoy  and  chain  in  the  harbor  of  the  Dry  Tortugas,  Florida, 
sent  by  Lieut.  Commander  J.  K.  Winn,  U.  S.  N.,  m  charge  of  the  Key 
West,  Fla.,  naval  station.    A  very  large  and  finely  preserved  specimen 
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of  star  coral,  Oculina  varicosa  Lesneur,  growing  about  one  end  of  a  long 
iron  crow-bar,  obtained  at  Key  West,  Fla.,  and  contribated  by  Mr.  K. 
E.  Peary,  civil  engineer,  U.  S.  N.  The  history  of  this  specimen,  as  given 
by  Mr.  Peary,  is  as  follows:  ''It  was  found  in  some  6  feet  of  water, 
on  the  site  of  a  former  coal  wharf,  belonging  to  the  naval  station.  This 
wharf,  as  I  am  informed,  was  built  in  1865  and  destroyed  by  a  hurri- 
cane in  1873.  The  inference  is  that  the  crow-bar,  to  which  the  coral  is 
attached,  fell  overboard  from  the  wharf  some  time  between  those  two 
dates."  The  coral  mass,  which  consists  of  rather  large  and  closely- 
growing  branches,  measures  about  20  inches  in  height  by  15  inches  in 
diameter. 

The  following  accessions,  although  not  of  great  extent,  are  worthy  of 
special  mention :  Fine  collection  of  the  edible  Crustacea  of  the  vicinity 
of  San  Francisco,  Cal.,  from  Prof.  E.  E.  C.  Stearns.  Collection  of  fresh- 
water shrimps  and  crabs,  from  mountain  streams  of  Chiriqui,  United 
States  of  Colombia,  at  an  elevation  of  about  4,000  feet  above  the  level 
of  the  sea,  presented  by  Mr.  J.  A.  McNiel.  Alcoholic  marine  inverte- 
brates from  the  Mauritius  Islands,  presented  by  Col.  N.  Pike.  Fresh- 
water inverte'brates  from  Utah  and  Wyoming  Territories,  and  marine 
invertebrates  from  Buzzard's  Bay  and  Long  Island  Sound,  collected  by 
Willard  Nye,  jr. 

Outline  of  work  accomplished  during  the  year. 

During  the  first  three  months  of  this  year,  the  curator  was  mainly 
occupied  in  preparing  for  the  London  Fisheries  Exhibition  the  collec- 
tions illustrating  the  marine  invertebrate  industries  of  the  United 
States,  exclusive  of  the  mollusca,  and  the  scientific  investigation  of  the 
sea  and  fresh  waters  by  American  explorers.  In  making  up  the  former 
collection,  the  collections  of  the  National  Museum  were  largely  drawn 
upon  for  specimens  of  the  economic  crustaceans,  worms,  echinoderms, 
and  sponges,  of  which  every  American  species  known  to  be  of  direct 
importance  to  mankind,  either  as  food,  as  bait,  or  otherwise,  was  ftdly 
represented  by  carefully  made  preparations.  In  several  instances, 
where  the  Museum  collections  were  deficient  in  materials  required,  the 
deficiencies  were  supplied  by  donations  to  the  Museum,  resulting  in 
permanent  gain  to  that  institution.  In  this  manner  were  obtained  for 
the  Museum  large  numbers  of  Florida  commercial  sponges,  many  anne- 
lids from  the  eastern  coast  of  the  United  States,  and  crustaceans  from 
the  coast  of  California,  as  noted  above  in  the  list  of  important  dona- 
tions. The  catalogue  descriptive  of  this  industrial  collection,  prepared 
by  the  curator,  contains  eighteen  pages  of  introductory  matter,  briefly 
describing  the  present  state  of,  and  the  methods  of  conducting,  the 
marine  invertebrate  fisheries,  and  a  list  of  seventy-four  species  of  crus- 
taceanB,  worms,  echinoderms,  and  sponges,  useful  or  injurious  to  man. 
At  the  Fisheries  Exhibition  three  awards  were  made  in  this  section,  as 
follows :  A  gold  medal  to  the  U.  S.  Fish  Commission,  for  a  model  of  a 


254  BEPOBT  ON  NATIONAL  MUSEUM. 

lobster-canning  establishment ;  and  a  bronze  medal  and  a  diploma  to 
Messrs.  McKesson  &  Bobbins  of  New  York,  for  a  collection  of  Florida 
sponges. 

The  second  collection  regarding  scientific  investigations  had  a  direct 
bearing  apon  this  department  only  so  far  as  concerns  the  results  of  in- 
vestigations, the  mettiods  coming  more  within  the  scope  of  the  XT.  S. 
Fish  Commission.  The  methods  of  research  were  represented  by  models 
and  plans  of  American  exploring  steamers,  and  by  all  the  modem  ap- 
pliances used  by  American  explorers  in  investigating  the  sea  and  fresh 
waters,  more  especially  with  reference  to  biological  problems.  This 
portion  of  the  collection  was  mainly  supplied  by  the  XT.  S.  Fish  Com- 
mission, the  XT.  S.  Coast  Survey,  and  Commander  Charles  D.  Sigsbee, 
XJ.  S.  N.,  and  will  probably  be  turned  over,  in  large  part,  to  the  National 
Museum  as  a  permanent  exhibit.  The  results  of  reseach  were  repre- 
sented by  oceanic  charts  and  relief  maps  furnished  by  the  XT.  S.  Coast 
Survey,  the  Naval  Hydrographic  Bureau,  and  the  X7.  S.  Fisb  Commis- 
sion, and  by  collections  of  deep-sea  invertebrates,  fresh  water  cray-fishes 
and  sponges,  marine  algSB,  &c.,  supplied  by  the  National  Museum.  To 
accompany  this  collection  a  catalogue  of  109  pages  was  also  prepared  by 
the  curator,  giving  a  historical  sketch  of  American  explorations,  and 
describing  in  detail  the  various  appliances  of  research  exhibited,  with 
lists  of  the  specimens,  and  charts  illustrating  results  of  investigations. 

Nine  awards  were  made  in  this  section  by  the  jurors  of  the  Fisheries 
Exhibition,  as  follows: — Oold  medals:  To  the  U.  S.  Fish  Commission, 
for  collective  exhibit  of  apparatus  for  deep-sea  explorations ;  to  Prof. 
J.  E.  Hilgard,  for  optical  densimeter }  to  Commander  Charles  D.  Sigs- 
bee, XT.  S.  N.,  for  deep-sea  sounding  apparatus ;  to  Passed- Assistant 
Engineer  W.  L.  Bailie,  XJ.  S.  N.,  for  deep-sea  thermometer  case.  Silver 
medals:  To  the  0.  S.  Fish  Commission,  for  exhibit  of  dredges;  to  Lieu- 
tenant-Commander Z.  L.  Tanner,  X7.  S.  N.,  for  deep-sea  sounding  appa- 
ratus 5  to  Prof.  W.  G.  Farlow,  for  collection  of  marine  alg».  Bronze 
medal  to  Mr.  Edward  Potts,  for  collection  of  fresh-water  sponges. 
Diploma  to  Mr.  James  E.  Benedict,  for  rake-dredge. 

From  April  to  June,  special  attention  was  paid  to  identifying  and 
classifying  the  higher  Decapod  crustaceans,  and  several  other  groups 
of  crustaceans,  of  which  the  Museum  possesses  valuable  collections  from 
many  parts  of  the  world.  During  the  two  or  three  months  devoted  to 
this  work,  only  comparatively  slight  progress  could  be  made,  owing 
to  the  lack  of  literature  and  of  type  collections  for  comparison,  but  it 
is  proposed  to  continue  again  upou  these  and  other  groups  at  an  early 
date,  with  the  intention  of  preparing  materials  for  publication.  The 
following  families  and  genera  were  examined  and  placed  in  complete 
order,  nearly  all  the  species  having  been  identified  and  transferred  to 
exhibition  jars,  which  are  now  properly  labeled  and  available  for  refer- 
ence: the  families,  Portunidce^  OcypodidcBy  GrapaidWy  PoroeUanidcBj  Bar 
nifMoB^  HippidaSj  PanuUridcBy  SquillidcB;  and  the  genera,  Oa/ncefj  HyaSj 
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HpialtuSy  Calappaj  Hepatus,  and  Randallia.  The  crastacea  remaiiiing 
to  the  Museum  from  the  Wilkes  United  States  Exploring  Expedition 
and  the  North  Pacific  Exploring  Expedition  were  also  gone  over  in  the 
same  manner.  The  former  collection  now  contains  only  51  species,  and 
the  latter  34  species,  out  of  many  hundreds  destroyed  by  the  Chicago 
fire  of  1872. 

During  June,  the  entire  collection  of  alcoholics  was  overhauled  and 
placed  in  safety  for  at  least  another  year,  and  the  collecting  outfit,  stored 
in  the  armory,  was  put  in  order  and  packed  for  shipment  to  Wood's  Holl. 
Much  time  was  also  spent  in  correcting  the  proof  sheets  of  a  report  on 
the  natural  history  of  economic  marine  invertebrates  for  the  Fishery 
quarto  report. 

From  July  1  until  about  the  middle  of  October,  the  Curator  was  at 
Wood's  Holl,  Mass.,  assisting  in  the  explorations  of  the  17.  S.  Fish  Com- 
mission. This  time  was  mainly  occupied  in  collecting  and  studying  the 
parasitic  Copepoda  of  that  region,  a  common  group  of  crustacean  para- 
sites, occurring  principally  upon  the  exterior  surface  and  the  gills  of 
fishes.  A  number  of  new  species  were  obtained  and  several  figured. 
The  collection  of  parasitic  Copepoda  in  the  Museum  is  now  quite  large 
and  in  a  good  state  of  preservation.  An  account  of  the  summer's  work 
of  the  Fish  Commission  would  be  out  of  place  in  this  connection,  aud 
reference  need  only  be  made  to  some  of  the  results  by  which  the  Museum 
has  already  been  enriched,  and  the  disposition  made  of  the  remainder 
of  the  materials  collected.  Deep-sea  dredging  was  carried  on  mainly  by 
the  new  steamer  <'  Albatross,"  although  a  few  short  trips  were  also  made 
by  the  steamer  "  Fish  Hawk."  The  cruises  of  the  "  Albatross"  covered 
a  wide  area,  extending  from  the  eastern  slope  of  George's  Bank  west- 
ward to  near  Kew  York,  and  southward  at  least  one-third  the  distance 
to  Bermuda.  The  deepest  haul  was  made  in  nearly  3,000  fathoms  of 
water  with  the  common  form  of  beam  trawl,  this  being  the  greatest 
depth  in  which  the  trawl  has  been  used  by  any  explorers.  The  total 
number  of  casts  made  with  the  dredge  and  beam-trawl  was  116.  Mr. 
James  E.  Benedict  was  in  charge  of  the  collecting  of  marine  inverte- 
brates on  the  '^Albatross,"  and  was  assisted  mainly  by  Mr.  Sanderson 
Smith,  although  other  members  of  the  party  made  frequent  trips. 
Prof.  A.  E.  Yerrill,  of  Yale  College,  had  immediate  charge  of  the  explora- 
tions and  laboratory  work,  and  was  aided  by  nearly  the  same  party  as 
in  former  years.  Such  specimens  as  it  was  possible  to  identify  on  the 
spot,  and  which  needed  no  further  examination,  including  many  dupli- 
cates of  deep-water  species,  were  sent  to  the  National  Museum  at  the 
close  of  the  season.  The  collections  of  sponges  and  of  parasitic  cope- 
pods  were  also  sent  to  the  same  institution.  The  material  belonging 
to  the  following  groups,  and  requiring  further  elaboration,  were  shipped 
to  New  Haven  :  the  MoUusca,  Mulluscoida,  Echinodermata,  Anthozoa, 
and  Hydroida,  for  rex>ort  from  Professor  Yerrill,  and  the  Crustacea  for 
report  from  Prof.  S.  I.  Smith.     The  Foraminifera  were  referred  to  Prof, 
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L.  A.  Lee,  of  Bowdoin  College,  Brunswick,  Me.,  and  the  Annelida  were 
retained  on  the  steamer  -^Albatross"  for  examination  by  Mr.  Benedict. 
About  forty  boxes  of  invertebrate  materials  were  brought  directly  to  the 
l^ational  Museum.  Their  character  has  already  been  discussed  under 
accessions. 

Since  the  return  from  Wood's  Holl,  the  Fish  Commission  collections 
have  been  unpacked,  and  a  large  collection  brought  to  Washington  by 
the  steamer  "Albatross,"  on  her  last  trip  from  Wood's  Holl,  has  been 
sorted,  catalogued,  and,  in  large  part,  sent  to  New  Haven,  In  Decem- 
ber, the  work  of  entirely  revising  the  invertebrate  collections  of  the 
department,  and  of  arranging  the  catalogue  cards  in  systematic  order, 
was  begun.  This  will  occupy  several  months,  and  when  completed  will 
enable  one  to  obtain  any  species  or  specimens  in  the  department  with- 
out loss  of  time. 

Assistants, 

In  the  routine  work  of  the  Museum  I  have  been  assisted  during  the 
year  by  Mr.  E.  8.  Tarr  and  Mr.  George  Weld;  Ensign  W.  B.  Safford,  XJ. 
S.  N.,  also  acted  as  an  assistant  in  the  department  from  January  until 
July.  All  of  these  assistants  were  stationed  at  Wood's  Holl,  Mass., 
during  the  summer  explorations  of  the  U.  S.  Fish  Commission,  and  since 
their  close  Mr.  Safford  has  remained  at  New  Haven,  Conn.,  aiding  Pro- 
fessor Yerrill  in  the  examination  of  the  Fish  Commission  collections. 
Mr.  Tarr  has  been  mainly  occupied  in  preparing  the  duplicate  materials 
for  distribution,  in  arranging  the  collection  of  star-fishes,  and  in  gen- 
eral sorting  and  cataloguing.  Mr.  Weld  has  assisted  him  in  this  work, 
Mr.  Safford's  time,  during  the  winter  and  spring,  was  devoted  to  sort- 
ing, cataloguing,  and  identifying  collections  of  mollusca,  and  during  the 
summer,  to  figuring  small  species  of  mollusca  obtained  by  the  Fish  Com- 
mission, and  in  sorting.  Mr.  James  £.  Benedict,  in  the  intervals  in 
which  the  steamer  '< Albatross"  has  remained  in  port  at  Washington, 
has  devoted  much  time  to  classifying  and  studying  the  annelid  oollec- 
tions  of  the  National  Museum.  After  the  return  of  the  ^^ Albatross"  to 
Washington,  in  November,  Mr.  Sanderson  Smith  remained  at  the  Mu- 
seum about  a  month,  completing  his  work  upon  the  collection  of  mol- 
lusks,  made  on  the  last  trip  of  that  steamer.  Ensign  C.  S.  McClain,  U. 
S.  N.,  reported  to  this  department  in  December  for  duty,  and  is  now 
aiding  me  in  the  revision  of  the  collections.  Mr.  E.  H.  Hawley  has, 
during  the  year,  mounted  for  exhibition  a  number  of  specimens  of  ma- 
rine invertebrates,  principally  crustaceans,  corals,  and  sponges.  But 
want  of  time  has  prevented  the  curator  from  selecting  much  material  for 
that  purpose. 

Work  upon  collections  by  specialists  outside  of  the  Mtiseum, 

The  Hon.  Theodore  Lyman,  member  of  Congress  from  MassachosettB, 
the  well-known  authority  on  the  group  of  Ophiuroidea,  has  kindly 
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offered  to  speod  as  mucli  of  his  leisare  time  as  i>088ible  in  identifying 
the  species  of  that  group  contained  in  the  Moseam  collections,  and  he 
has  already  examined  considerate  material.  Last  winter  the  Maseum 
collection  of  firesh- water  cray-fishes  was  sent  to  Pro£  Walter  Faxon,  of 
Harvard  College,  who  is  preparing  a  monograph  upon  that  group. 
During  the  past  year  much  material  on  the  same  subject  has  been  re- 
ceived firom  many  American  sources  and  forwarded  to  Cambridge  for 
his  use.  He  proposes  first  to  monograph  the  si)ecimens  belonging  to 
the  Museum  for  one  of  the  Museum  reports.  The  Labrador  collections 
of  Mr.  W.  A.  Stearns,  made  during  the  summer  of  1882,  were  referred 
to  Professors  Yerrill  and  Smith,  of  Yale  College,  for  examination.  Be- 
ports  ujKm  the«  crustaceans  by  Prof.  S.  I.  Smith,  and  upon  the  echino- 
derms  and  mollusks  by  Miss  Katherine  J.  Bush,  have  been  published 
during  the  year  in  the  Proceedings  of  the  Museum.  It  is  proposed  to 
oifer  the  Museum  collections  of  foraminifera  to  Prof.  L.  A.  Lee,  of  Bow- 
doin  College,  for  study. 

Distribution  of  duplicates  and  exchanges. 

The  distribution  of  duplicate  specimens  selected  from  the  large  col- 
lections received  fix>m  the  IT.  S.  Fish  Commission  has  been  continued 
through  the  year.  Series  III,  or  the  educational  series  of  duplicates, 
prepared  in  1882,  has  been  entirely  expended.  Of  Series  II,  the  prep- 
aration of  which  was  completed  in  the  spring  of  1883,  31  sets  have  al- 
ready been  sent  out.  Of  the  London  series,  prepared  for  the  purpose 
of  making  exchanges  in  connection  with  the  London  Fisheries  Exhibi- 
tion, 5  sets  have  been  disposed  of,  with  suitable  returns  promised  to  the 
Museum,  and  negotiations  are  now^  pending  regarding  the  remaining 
five  sets  of  the  series. 

The  institutions  supplied  with  duplicate  sets  during  1883  were  the 
following : 

Series  IE,  containing  about  190  species  each :  Johns  Hopkins  Univer- 
siiy,  Baltimore,  Md.;  Williams  College,  Williamstown,  Mass. ;  College 
of  Few  Jersey,  Princeton,  K  J. ;  Dartmouth  College,  Hanover,  N.  H. 
Kentucky  University,  Lexington,  Ky. ;  College  of  New  York,  New  York 
Oily;  Yassar  College,  Poughkeepsie,  N.  Y.;  Smith  College,  North 
ampton,  Mass. ;  Wellesley  College,  WeUesley,  Mass. ;  Hanover  Col 
lege,  Hanover,  Ind. ;  Tabor  College,  Tabor, Iowa;  Middlebury  College. 
Middlebury,  Vt. ;  University  of  North  Carolina,  Chapel  Hill,  N.  C. 
Cornell  University,  Ithaca,  N.  Y. ;  Martha's  Vineyard  Summer  Insti 
tute,  Cottage  City,  Mass.;  Knox  College,  Galesbury,  111.;  Ohio  Wes 
leyan  University,  Delaware,  Ohio ;  Wabash  College,  Crawfordsville 
Ihd. ;  University  of  the  State  of  Missouri,  Columbia,  Mo. ;  Massachu 
setts  Agricultural  College,  Amherst,  Mass.;  Normal  School,  Cincin 
nati,  Ohio ;  Owen  College,  Manchester,  England ;  McOill  University 
Montreal,  Canada ;  Queen's  University,  Kingston,  Canada ;  University 
H.  Mis.  69 17 
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Lavaly.  Qaebeo,  Canada ;  University  College,  Toronto,  Canada ;  Port- 
land Society  of  Natural  History,  Portland,  Me. ;  Bufiiedo  Society  of  Nat- 
ural Sciences,  Buffalo,  N.  T. ;  Polytechnic  Society  of  Kentucky,  Louis- 
ville, Ky. ;  Professor  Duges,  Guanajuato,  Mexico ;  Mr.  William  Mac- 
leay,  Elizabeth  Bay,  Sydney,  Australia. 

Series  III,  or  Educational  Series,  containing  102  species  each :  Gris- 
wold  College,  Davenport,  Iowa ;  Hampton  Normal  and  Agricultural 
Institute,  Hampton,  Ya.;  Bockford  Seminary,  Bockford,  HI.;  Avery 
Normal  Institute,  Charleston,  S.  C. ;  Cedar  Valley  Seminary,  Osage, 
Iowa ;  Gittes  College,  Neligh,  Nebr. ;  Woodstock  College,  Md. ;  Theil 
College,  Greenville,  Pa.;   State  College,  Pa.;  Agricultural  College, 
Fort  Collins,  Colo.;  High  School,  Washington,  D.  C;  Mehurry  Medi 
cal  College,  Nashville,  Tenn. ;   Sling's  College,  Windsor,  Nova  Sco 
tia;   Historical  and  Scientific  Society,  Winnipeg,  Manitoba;  Daven 
port  Academy  of  Natural  Scieuce,  Davenport,  Iowa;   Kansas  Cit> 
Academy  of  Science,  Kansas  City,  Mo.;  Long  Isltod  Historical  So 
ciety,  Brooklyn,  N.  Y. ;  Agassiz  Association,  Saint  Clair,  Pa. ;  Publie 
Museum  of  the  city  of  Milwaukee,  Milwaukee,  Wis. ;  Professor  O.  T. 
Lindley,  Davenport,  Iowa. 

London  series  of  duplicates,  containing  about  225  species  each:  Prof. 
George  S.  Brady,  Sunderland,  England ;  Bev.  A.  M.  Norman,  Durham, 
England;  Oxford  University,  Oxford,  England ;  Cambridge  University, 
Cambridge,  England ;  Boyal  Academy,  Stockholm,  Sweden. 

In  return  for  the  London  sets  sent  out,  the  following  collections  have 
been  promised,  and,  in  one  or  two  instances,  have  already  been  shipped 
to  us :  From  Professor  Brady,  a  complete  series,  so  far  as  practicable,  of  the 
British  free-swimming  Copepods,  a  low  order  of  Crustaceans,  forming 
the  chief  food  supply  of  many  of  our  common  surface-feeding  fishes, 
such  as  the  mackerel,  menhaden,  &c. ;  from  the  Bev.  Mr.  Norman,  a 
neady  complete  collection  of  all  the  known  British  crabs,  shrimps,  and 
parasitic  Copepods,  with  other  species  of  marine  invertebrates ;  firom 
the  Boyal  Academy  of  Sweden,  portions  of  the  Vega  collections,  made 
by  the  Baron  Nordenskiold,  in  the  Arctic  regions ;  and  fix>m  the  Uni- 
versities of  Oxford  and  Cambridge,  carefully-jmade  preparations  of 
marine  invertebrates  for  Museum  display  and  the  use  of  students. 

Negotiations  for  four  of  the  remaining  sets  are  now  in  progress  with 
the  British  Museum,  the  Imperial  Museum  of  Austria,  the  Boyal  In- 
stitute of  Natural  History  of  Florence,  Italy,  and  Prof.  A.  H.  Malm,  of 
Gk)thenborg,  Sweden.  The  exchanges  to  be  received  for  the  London 
series  of  duplicates  will  form  valuable  accessions  to  the  Museum,  and 
amply  repay  the  time  and  labor  spent  in  preparing  them. 

A  fourth  series  of  duplicates  of  Fish  Commission  specimens,  called 
Series  IV,  or  Educational  Series  No.  2,  is  now  in  course  of  preparation, 
and  will  consist  of  200  sets,  each  containing  about  120  species.  This 
series  will  be  ready  for  distribution  about  March  or  April,  1884. 
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Collecting  outfits  supplied, 

Oollecting  oatfits  for  obtaining  marine  invertebrates  were  Idrnished 
during  the  year  to  the  folio  wing  •parties:  Ensigns  H.  O.  Dresel  and  A. 
A.  Ackerman,  C.  S.  IS.y  acting  as  naturalists  on  the  U.  S.  S.  <<  Yantic,"  of 
the  Greely  Belief  Expedition ;  Lieat.  Commander  E.  D.  Evans,  XT.  B.  N., 
in  charge  of  the  sixth  light-honse  district,  covering  the  coasts  of  Virginia 
and  Maryland;  Dr.  N.  M.  Ferebee,  U.  8.  K,  of  the  U.  8.  8.  "Trenton," 
now  en  roate  for  Gorea  via  Europe  and  the  Suez  Canal ;  Dr.  W.  G.  G. 
WillBon,  XJ.  8.  N.,  of  the  U.  8.  8.  "Pinta,''  now  en  route  for  Alaska,  from 
Norfolk,  Va.^  via  the  8traits  of  Magellan;  Mr.  W.  A.  8tearns,  of  Am- 
herst, Mass.,  for  the  purpose  of  collecting  on  the  coast  of  Southern 
Labrador;  Capt.  Alexander  Gray,  of  the  8.  8.  "  Labrador,''  who,  in  July 
last,  carried  supplies  to  Mr.  L.  M.  Turner,  signal  observer  at  TJngava 
Bay,  Northern  Labrador.  The  smallest  of  these  outfits  consisted  of  a 
small  dredge  and  a  liberal  supply  of  bottles  and  alcohol.  The  most  of 
them  also  included  one  or  more  towing-nets,  and  that  of  the  <' Yantic" 
was  quite  complete,  having  a  6-foot  beam  trawl  and  a  Baird  seine  in 
addition  to  several  dredges,  towing  nets,  &c.  Collections  have  already- 
been  received  from  the  ^'  Yantic"  party  and  from  Lieutenant-Commander 

Evans. 

Records. 

The  number  of  parcels  catalogued  during  the  year  is  shown  in  the 
following  table,  from  which,  however,  no  idea  can  be  formed  of  the  num- 
ber of  species  or  specimens  included^^as,  while  each  parcel  (bottle,  vial, 
or  box)  is  devoted  to  only  a  single  species,  it  may  contain  a  greatcur  or 
less  number  of  specimens,  and  the  same  species  may  be  represented  by 
several  lots  from  as  many  different  localities. 

Table  of  mtrieB  made  in  ike  reoord  hooke. 


Gkonpt, 


Cnutaooa 

P<Htifera  and  protoBoa 

Biyofloaandtanioata 

Annelida 

Badiate 

Totals ^ 


Number  of 
entries  made 
to  Decem- 
ber 31, 1862. 


! 


4,859 

5,999 

916 

161 

160 

5,685 


11,781 


Number  of 
entries  made 
to  Decem- 
ber 31, 1883. 


6,719 
6,213 
1,114 
209 
729 
6,840 


14,825 


Nnmber  of 

entries  made 

daring  the 

year. 


! 


1,074 

198 

48 

569 

1,165 


3,044 


Cteneral  BemarJcs. 

The  Oorator  is  unable  at  present  to  make  any  positive  statement  re- 
garding the  nnmber  of  specimens  or  determined  species  belonging  to 
this  department.    The  number  of  both  is  very  great  and  will  be  calea- 
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lated  daring  the  cpmiDg  year,  in  connection  with  the  work  of  revision 
now  in  progress.  Materials  have  been  received  so  rapidly  and  in  sach 
large  quantities  that  the  work  of  sorting,  properly  preserving  and  cat- 
aloguing specimens  has  occupied  nearly  the  entire  time  of  the  small 
force  assigned  to  this  department.  This  large  amount  of  routine  work 
has  greatly  interfered  with  scientific  research  and  the -preparation  of 
such  reports  upon  biological  subjects  as  are  naturally  expected  firom  a 
department  of  this  character.  It  is  expected,  however,  that  in  the  course 
of  a  few  months  the  arrangement  of  the  collections  will  be  so  perfected 
that  the  sorting  and  cataloguing  of  new  materials  will  occupy  much  less 
time  comparatively  than  in  the  past 

The  lack  of  sufficient  and  suitably  arranged  space  for  handling  and 
storing  the  alcoholic  collections  has  been  the  main  cause  of  much  of 
our  trouble  and  delay.  At  present,  our  only  work  room  for  alcoholics 
is  a  small  laboratory  in  the  west  basement  of  the  Smithsonian  Institu- 
tion, and  nearly  all  the  collections  have  to  be  stored  in  a  dark  passage- 
way, where  they  are  difficult  of  access  and  much  crowded.  For  con- 
venience in  revising  the  collections,  the  west  exhibition  hall  of  the 
Smithsonian  Institution  has  been  temporarily  closed  to  the  public,  and 
is  being  used  for  that  purpose.  As  soon  as  that  work  has  been  com- 
pleted, and  the  pottery  removed  Irom  the  cases  on  the  west  side  of  the 
hall,  those  cases  will  be  refitted  and  devoted  to  dried  collections  of 
marine  invertebrates,  which  have  been  already  prepared  for  exhibition. 


DEPARTMENT  OF  FOSSIL   INVERTEBRATES  (MESOZOIC  AND   CENOZOIC 

SECTIONS). 

C.  A.  White,  Honorary  Curator. 

The  fact  that  myself  and  my  assistants  are  regularly  employed  upon 
the  United  States  Geological  Survey  has  largely  prevented  the  accom- 
plishment of  much  Museum  work  proper,  but  the  necessary  routine  work 
of  my  division  has  been  attended  to. 

Important  nccessians. 

Early  last  summer  Dr.  Orville  A.  Derby  presented  to  the  Museum  an 
imi)ortant  collection  of  invertebrate  fossils  from  Brazil.  Some  of  them 
are  Carboniferous,  a  few  are  Devonian,  but  the  most  of  them  are  dupli- 
cates of  a  considerable  part  of  the  Cretaceous  species  which  I  have 
prepared  for  publication  under  the  auspices  of  the  Brazilian  National 
Museum. 

Mr.  George  Stolly,  of  Austin,  Tex.,  has,  during  the  year,  sent  fifty- 
nine  boxes  of  fossils  from  Texas  to  the  Museum,  only  a  part  of  which 
have  been  opened. 

Of  the  collections  that  have  been  received  through  the  United  States 
(Geological  Survey,  much  the  most  important  are  those  which  have  been 
ient  from  the  Cretaceous  and  Tertiaiy  rocks  of  the  Gulf  States  by  Mr. 
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Lawrence  C.  Johnson.    He  has  sent  sixty-two  boxes  of  fossils  daring  the 
year  1883. 

Some  interesting  collections  were  made  by  my  own  party  during  last 
season,  bat  they  are  not  so  important  as  they  were  last  year. 

Routine  work, 

Mr.  John  B.  Marcoa  having  been  appointed  my  assistant  npon  the 
G^Iogical  Sarvey,  I  have  placed  him  in  charge  of  the  Museum  work 
of  my  division. 

The  present  demands  of  the  Survey  has  almost  entirely  prevented 
work  upon  the  installment  of  the  collections ;  but  the  ordinary  routine 
work  of  receiving  and  recording  accessions  has  been  attended  to.  The 
accessions  from  miscellaneous  sources  during  the  year  have  been  mainly 
unimportant. 

The  register-numbers  of  entries  for  the  year  are  from  11,886  to  12,230. 

Present  state  of  the  collections. 

The  arrangement  of  the  collections  has  not  progressed  far  enough  to 
allow  of  any  detailed  report.  They  are  still  in  the  unit  trays  of  the 
table-cases,  in  the  west-south  range,  where  they  are  in  a  safe  condition. 

Recommendations. 

The  work  of  the  Survey  and  Museum  is  so  rapidly  increasing  in  my 
division  that  certain  wants  are  becoming  urgent.  Near  a  hundred  boxes 
of  fossils  are  yet  unopened,  and  we  are  now  in  want  of  suitable  facili- 
ties for  arranging  those  which  are  now  opened.  We  need  more  unit 
and  pasteboard  trays,  as  well  as  racks  for  the  former.  I  respectfully 
reqnest  also  that  I  be  furnished  with  a  competent  person  whose  duty  it 
shall  be  to  record  and  mark  specimens  with  their  numbers  as  the  same 
are  turned  over  to  the  Museum  from  the  survey  and  elsewhere. 


DEPARTMENT  OF  FOSSIL  INVERTEBRATES  (PALEOZOIC  SECTION). 

Ghas.  D.  Walcott,  Honorary  Curator. 

Accessions^ 

The  most  important  addition  to  the  collection  of  Paleozoic  inverte- 
brate fossils  during  the  year  was  that  of  the  first  series  of  duplicates 
frt>m  the  James  Hall  collection  of  the  American  Museum  of  Natural  His- 
tory, New  York.  This  collection  was  received  before  my  appointment 
as  coratory  but  had  not  been  unpacked  or  recorded.  It  is  now  arranged 
in  drawer  cases,  and  will  serve  as  the  nucleus  for  the  systematic  arrange- 
ment of  the  collections  from  the  regions  east  of  the  Bocky  Mountains, 
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or  tiie  Mississippi  Valley  and  Atlantic  area..  It  embraces  over  1,200 
specieS)  as  follows : 


Potsdam  sandstone  4 
Ohazy  limestone  . . . 

Quebec 

Trenton  limestone. . 

Utica  slate 

Hudson  Biver  group 
Medina  sandstone . . . 
Olinton  group 


Species^ 
25 
13 

8 
86 
24 
76 

8 
46 


Bpedes. 

Upper  Helderberg 89 

Marcellus  shale 16 

Hamilton  group 196 

3 

6 

6 

73 

2 

26 

....       128 

46 


Tully  limestone 

Genesee  slate 

Portage  group 

Ohemung  group 

Gatskill  group 

Waverly  group 

Lower  Carboniferous 
Goal-measures 


Total 1,221 


Niagara  group 186 

Onondaga  salt  group 5 

Lower  Helderberg  group ...  84 

Oriskany  sandstone 37 

Gandagalli  grit 1 

Schoharie  grit 33 

Another  important  addition  is  that  of  the  collection  of  the  Fortieth 
Parallel  Exploring  Exx)edition.  This  includes  representations  of  up- 
wards of  one  hundred  species,  many  of  which  are  types.  This  collection 
has  not  been  recorded. 

Mr.  U.  P.  James  presented  the  Museum  with  a  series  of  typical  speci- 
mens representing  seventy-eight  species,  described  by  him,  from  the 
Hudson  Eiver  group  of  Ohio. 

Owing  to  the  pressure  of  work  in  connection  with  the  preparation  of 
a  report  on  the  Paleontology  of  the  Eureka  Mining  District,  Nevada,  I 
have  not  been  able  to  give  much  time  to  arranging  and  classifying  the 
collections  except  as  incidental  to  that  work. 

The  study  of  the  collections  of  the  U.  S.  Geological  Survey  is  prepar- 
ing a  large  amount  of  valuable  material  that  will  only  need  to  be  re- 
corded in  the  records  of  the  Museum,  to  form  the  nucleus  of  a  large  col- 
lection from  the  regions  of  the  Rocky  Mountains.  In  my  next  annual 
report  I  hope  to  give  a  list  of  the  genera  and  species  in  this  collection. 

During  the  year  no  publications  were  made  upon  material  recorded. 
A  short  paper  in  Science  (vol.  xi,  p.  808)  notices  the  discovery  of  fresh- 
water shells  from  the  Lower  Garboniferous  of  Gentral  Nevada,  the  types 
of  which  are  now  in  my  hands. 

The  present  state  of  the  collections  may  be  briefly  stated :  Ten  standard 
cases  of  drawers  containing  about  20,000  specimens,  representing  nearly 
1,800  species.  These  are  arranged  in  stratigraphic  order,  and  within 
that  a  zoologic  arrangement  is  more  or  less  clearly  defined.  This  col- 
lection includes  the  Smithsonian  collections  and  those  of  the  various 
Government  surveys,  up  to  the  time  of  the  organization  of  the  present 
G^logical  Survey.  I  found  it  without  systematic  arrangement,  on 
taking  charge  in  May,  1883,  and  have  given  most  of  the  time  I  could 
spare  fit>m  paleontologic  work  in  connection  with  the  Geological  Survey, 
to  arranging  it,  and  also  in  getting  the  laboratory  rooms  fitted  up.    The 
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Jtttter  are  now  in  good  order,  and  the  facilities  for  work  are  snch  that 
little  expenditure  will  be  required  the  present  year. 

In  the  laboratory  rooms  there  are  upwards  of  15,000  specimens,  rep- 
resenting over  1,000  species,  that  will  be  ultimately  added  to  the  col- 
lection. 


DEPARTMENT  OF  FOSSIL  PLANTS. 

Lester  F.  Ward,  Honorary  Curator. 

Accessions. 

The  most  important  addition  which  was  made  to  the  department  dur- 
ing the  year  was  a  large  collection  of  fossil  plants  from  the  Green  Eiver 
group  of  Elko  Station,  Nev.,  BelPs  Fish  OliflF,  Alkali  Stage  Station, 
Wyoming,  and  Florissant,  Colorado,  but  chiefly  from  the  last  named 
locality,  consisting  of  more  than  700  specimens  belonging  to  nearly  100 
species.  These  have  been  numbered  and  catalogued  and  form  part  of 
the  reserve  series. 

The  onlj'  other  addition  of  numerical  importance  consists  of  236 
specimens  from  various  localities  in  Europe  and  America,  which  were 
found  in  the  north  tower  of  the  Smithsonian  building,  and  which  have 
also  been  duly  installed. 

The  present  state  of  the  collection  is  as  follows : 

Number  of  specimens 4, 924 

Number  of  species 871 

Of  which  there  are— 

P^eozoic.  236 

Cretaceous 142 

Tertiary 493 

At  the  close  of  the  year,  in  order  to  make  room  for  a  large  collection 
of  fresh  material  for  study,  it  was  found  necessary  to  remove  some  of 
the  duplicates.  These  were  taken  entirely  from  the  Paleozoic  and  Me- 
sozoic  series,  896  specimen  from  the  former  and  195  from  the  latter, 
making  1,091  specimens!  They  were  all  carefully  selected  from  the 
least  perfect  of  the  most  abundantly  represented  species  and  have  been 
placed  in  drawers,  properly  labeled,  and  are  ready  to  be  sent  to  the 
Armory  building  for  storage. 


department  of  lithology  and  physical  geology. 
George  P.  Merrill,  Acting  Curator. 

Accessions. 

The  total  number  of  entries  upon  the  department  catalogue  during 
the  year  has  been  2,311,  comprising  2,738  specimens.  Strictly  speaking 
however  these  cannot  all  be  considered  as  accessions  of  the  year,  since 
many  of  the  specimens  have  been  the  property  of  the  Museum  for  a 
much  longer  period,  but  ne^'er  before  catalogued. 


264  BEPOHT   ON   NATIONAL  MUSEUM. 

Below  is  given  a  list  of  the  more  important  accessions : 

(1)  Ten  specimens  Vermont  marble,  showing  methods  of  cutting  and 
I>olishing.    Gift  of  the  Vermont  Marble  Company. 

(2)  Eighty  specimens  Kansas  building  stones.  Oift  of  A.  A.  Bobin- 
son,  agent  for  Atchison,  Topeka  and  Santa  F6  Bailroad. 

(3)  Eighty-two  specimens  North  Carolina  building  stones.  Collected 
by  Prof.  W.  C.  Kerr. 

(4)  One  hundred  and  four  specimens  building  stones  from  the  United 
States  and  foreign  countries.    Gift  of  John  S.  F.  Batchen. 

(5)  A  collection  of  thirteen  varieties  of  grindstone.  Gift  of  J.  B. 
Mitchell,  Philadelphia. 

(6)  Forty-five  specimens  of  Italian  marble.  Gift  of  W.  W.  Story, 
Florence,  Italy. 

(7)  One  hundred  and  seventy -five  specimens  drift  and  eruptive  rocks 
from  Montana.  Collected  by  Dr.  C.  A.  White  and  J.  B.  Marcou,  U.  S. 
(Geological  Survey. 

(8)  One  hundred  and  ninety-four  specimens  rocks  from  Yellowstone 
National  Park.    Gift  of  W.  H.  Holmes. 

(9)  Three  hundred  and  eighty-five  specimens  typical  rocks  of  New 
Hampshire,  being  the  private  coUection  of  the  late  Dr.  George  W.  Hawes. 

(10)  Twenty  specimens  obsidian  and  tufa  from  Mono  Lake,  California. 
Collected  by  I.  C.  Bussell.and  G.  E.  Gilbert,  U.  S.  Geological  Survey. 

(11)  Four  large  concretions  from  near  the  mouth  of  Cannon  Ball 
Biver,  Dakota.    Gift  of  Brig.  Gen.  M.  C.  Meigs. 

(12)  Thirty  specimens  Japanese  marble.  Beceived  from  Centennial 
Bxhibition,  Philadelphia. 

(13)  Three  hundred  and  fifty -five  specimen  rocks  of  Victoria,  Aus- 
tridia.    Beceived  from  Centennial  Exhibition,  Philadelphia. 

(14)  One  hundred  and  fifty-four  specimens  building  stones  of  Portu- 
gal.   Beceived  from  Centennial  Exhibition,  Philadelphia. 

t  (15)  A  slab  of  Potomac  breccia  marble  2x3  feet,  from  Frederick 
County,  Maryland.    Gift  of  Col.  Edward  Clarke. 

*In  arranging  and  classifying  collectioDS,  the  accurate  determination 
of  the  specimens  is  the  first  essential.  For  this  purpose  the  microscope 
is  usually  employed  and  some  two  hundred  and  fifty  thin  sections  of 
rocks  have  been  prepared.  For  exhibition  purposes  the  building  stones 
are  dressed  into  4-inch  cubes,  this  being  the  unit  size,  while  specimens 
of  purely  lithologic  or  geologic  importance  are  broken  with  a  hammer 
into  sizes  of  about  3  inches  x  4  inches  x  1  inch. 

Specimens  illustrative  of  physical  phenomena  are  prepared  to  suit  indi- 
vidual cases.  In  the  exhibition  series  the  building  stones  are  clas- 
sified by  States,  this  method  being  deemed  best  calculated  to  meet  the 
wants  of  the  general  public.  Collections  of  lithologic  and  geologic  in- 
terest, representing  the  formations  of  any  definite  area,  or  investiga- 
tions tending  towards  the  solution  of  any  particular  problem,  are  pre- 
served intact  Miscellaneous  collections  are  broken  up  and  classified 
by  kinds. 
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No  work  upon  the  coUeotioiis  has  been  done  by  parties  not  officially 
connected  with  the  Mnsenm  since  the  close  of  the  census  investigation 
of  the  building-stone  industry  of  the  United  States  early  in  the  year. 

The  number  of  specimens  in  the  entire  collection  is  not  far  firom 
12y600,  of  which  3,862  are  building  stones,  while  the  remainder  are 
mostly  smaller  specimens  of  more  strictly  scientific  interest.  Of  the 
entire  collection  not  less  than  2,000  are  duplicates.  Of  the  3,862  speci- 
mens of  building  stone  1,684  are  dressed,  and  1,332  already  on  exhibi- 
tion, though  not  yet  fully  labeled  ]  but  54  specimens  wer^  dressed  during 
tiie  past  year. 

The  following  table  gives  the  collection  of  building  stone  proper  in  de- 
tail, the  majority  of  the  specimens  being  of  sufficient  size  to  dress  into 
4-inch  cubes,  or  to  give  at  least  16  square  inches  of  finished  surface: 


UNITED  STATES. 


Alabama 

Arkansas 

Arizona 

Oalifomia* 

Colorado 

Connecticut 

Dakota 

Delaware 

District  of  Columbia 

Florida.... 

Oeorgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Maine 

Massachusetts 

Maryland 

Michigan 

Minnesota 

Missouri 

Montana 

Nebraska 

New  Hampshire 

New  Jeraey 

New  Mexico 

New  York 

Nevada 

North  Carolina  .^. . . . 
Ohio 


10 

8 

4 

44 

31 

66* 

5 

5 

3 

7 

7 

2 

110 

78 

195 

182 

6 

125 

226 

108 

29 

108 

152 

9 

8 

106 

133 

16 

272 

8 

120 

314 


Oregon 

Pennsylvania 

Rhode  Island 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

West  Virginia . . 

Washington  Territory 

Wisconsin 

Wyoming 

FOBEION  OOUNTBIBS. 


Africa 

Bermuda 

Canada   

China 

Egypt 

France  

Germany 

Greece 

Ireland 

Italy 

Japan  

New  Brunswick  . 
New  South  Wales 

Portugal 

Bussia 

Scotland 

Turkey 


6 

331 

42 

126 

41 

13 

220 

71 

16 

4 

89 

7 


2 
75 
16 
1 
6 
3 
1 
2 
1 

89 

50 

5 

8 

154 

21 

24 

2 


Total  No.  of  specimens .  3, 862 
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Much  work  yet  lemains  to  be  done  in  the  way  of  cataloguing  and 
labeling.  Daring  the  greater  part  of  the  year  no  one  but  myself  has 
been  engaged  in  this  work,  and  the  progress  has  necessarily  been  slow. 
Some  of  the  older  collections  are  in  a  most  deplorable  condition,  owing 
to  the  fact  that  many  of  the  labels  are  lost,  or,  if  present,  were  written 
with  a  common  pencil  and  have  become  almost  illegible.  Moreover^  the 
data  given  are  fireqaenUy  so  scanty  that  they  are  of  no  possible  valne. 
The  collections  of  the  various  XT.  S.  G^logical  Surveys  are  especially 
bad  in  this  respect,  and  doubtless  much  of  their  material  must  ultimately 
be  thrown  away  on  this  account  alone. 

A  swing  saw,  made  on  the  same  general  plan  as  the  saw  ordinarily 
used  by  stone- workers  for  sawing  marble,  &c.,  but  much  smaller,  has 
been  added  to  the  department,  and  promises  to  be  very  efficient  in  cut- 
ting all  varieties  of  material  not  sufficiently  hard  to  require  diamond 
dust.  Steam-x>ower  has  been  introduced  into  the  work-room,  and  the 
preparation  of  microscopic  sections  is  thereby  greatly  facilitated. 

The  department  of  physical  geology  has  been  so  recently  assigned  to 
my  care  that  no  report  of  progress  can  as  yet  be  made. 


DEPARTMENT  -OF  MINERALS. 

P.  W.  Olarke,  Honorary  Curator. 

The  report  of  Mr.  W.  S.  Yeates,  who  for  the  past  year  has  had 
practically  sole  charge  of  the  department  of  minerals,  is  here  presented. 
Inasmuch  as  I  only  entered  upon  the  duties  as  curator  during  the 
month  of  December,  I  have  had  as  yet  few  opportunities  of  familiar- 
izing myself  with  the  collections,  and  can  add  nothing  of  importance 
to  what  Mr.  Yeates  has  said.  I  have  already  taken  steps  towards  the 
organization  of  a  system  of  exchanges,  and  have  entered  into  corre- 
spondence with  some  collectors;  but  there  has  not  yet  been  time  enough 
to  realize  anything  from  my  efforts. 

The  department,  in  addition  to  the  services  of  Mr.  Yeates,  now  has 
the  assistance  of  Naval  Ensigns  E.  Wilkinson,  H.  S.  Knapp,  and  O.  G. 
Dodge.  These  gentlemen  have  been  detailed  for  Museum  services  by 
the  Secretary  of  the  Navy,  and  are  to  be  regarded  as  students  rather 
than  regular  aids.  Although  they  are  called  upon  for  work  in  the 
arrangement  for  cataloguing  of  specimens,  it  is  clear  that  their  chief 
efforts  should  be  in  the  line  of  study ;  and  that  with  them  mechanical 
labor  should  be  reduced  to  a  minimum. 


W.  S.  Yeates,  Acting  Curator.    (Jan.^No9.) 

Accessions. 

A  large  number  of  additions  have  been  made  to  the  collection  during 
the  year;  and  a  large  number  of  specimens,  which  iiad  been  tempo- 
rarily under  the  care  of  this  department,  have  been  turned  over  to  thede- 
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partments  to  which  they  properly  belonged.  Special  mention  may  be 
made  of  the  following  contributions :  From  Mr.  John  W.  Lee,  of  Balti- 
more,  Md.,  a  choice  collection  of  twenty-six  specimens,  principally  from 
Maryland  and  Pennsylvania,  for  exchange;  from  Mr.  R  L.  Moore,  of 
Oeorgetown,  D.  0.,  a  contribution  of  six  hundred  pounds  of  gypsum 
fit>m  Windsor,  Nova  Scotia,  which  furnished  us  several  handsome  speci- 
mens for  the  reserve  series,  and  two  hundred  and  fifty-one  specimens 
for  the  duplicate  series;  from  Prof.  F.  W.  Olarke,  as  an  officer  of  the 
U.  S.  Geological  Survey,  we  received  a  collection  of  beryl  crystals, 
hyalite,  &c.,  from  Ashe  County,  North  Oarolina,  consisting  of  thirty- 
seven  sx)ecimens;  a  collection  of  muscovite,  tourmaline,  &c.,  from  New 
Hampshire,  consisting  of  twenty-four  specimens;  and  a  collection  of 
allanite,  triphylite,  lepidolite,  ^c,  from!  Maine,  consisting  of  one  hun- 
dred and  forty-three  specimens.  Besides  these,  frt)m  his  private  collec- 
tion we  received  a  contribution  of  thirty-one  specimens  from  various 
localities.  In  the  collection  from  North  Oarolina  there  were  three  hand- 
some specimens  of  hyalite  and  an  exceptionally  interesting  crystal  of 
quartz.  All  these  specimens  were  received  from  Professor  Olarke,  prior 
to  his  official  connection  with  this  department.  From  Mr.  N.  H.  Perry, 
of  South  Paris,  Me.,  we  received  a  collection  from  Oxford  Oounty,  Maine, 
consisting  of  eighty-six  specimens.  These  specimens  were  obtained  for 
the  Museum  by  Mr.  George  P.  Merrill,  of  the  department  of  rocks  and 
building  stones.  From  Dr.  Wm.  H.  Jones,  U.  B.  N.,  a  box  of  garnets, 
both  detached  and  in  mica  schist,  from  Alaska,  consisting  of  one  hun- 
dred and  ninety  specimens.  This  contribution  was  one  of  the  most  de- 
sirable received  during  the  year.  From  Mr.  George  P.  Merrill,  a  collec- 
tion of  minerals  from  Maine,  consisting  of  one  hundred  and  two  speci- 
mens. Besides  other  good  specimens  in  this  lot,  there  was  an  inter- 
esting group  of  calcite  crystals  from  Bockland,  Me.  From  Mr.  Joseph 
Willcox,  of  Delaware  Oounty,  Pennsylvania,  a  collection  of  minerals 
from  various  localities,  consisting  of  one  hundred  and  nineteen  speci- 
mens. Besides  the  gift  of  these,  Mr.  Willcox  has  been  kind  enough  to 
lend  to  the  department  one  thousand  three  hundred  and  thirty-four  of 
the  choicest  specimens  from  his  handsome  collection  of  American  min- 
erals, to  assist  in  fllUng  a  deficiency  in  our  exhibition  series.  This  col- 
lection being  a  loan,  its  withdrawal  would  leave  quite  a  gap  in  our  exhi- 
bition series.  From  Dr.  Theo.  Schuchardt,  of  Gi$rlitz,  Germany,  was 
purchased  a  very  good  set  of  sixty  specimens  of  minerals  representing 
the  Vesuvius  loc^ity.  The  private  collection  of  Dr.  G^rge  W.  Hawes 
(late  curator  of  this  department),  consisting  of  over  five  hundred  spec- 
imens, has  recently  been  turned  over  to  me.  The  specimens  are  small, 
but  some  of  them  are  very  desirable.  From  the  dump  heap  of  the  ex- 
cavation for  the  foundation  of  a  large  building  on  Oonnecticut  avenue, 
in  this  city,  I  obtained  one  hundred  and  twenty  specimens  of  vivianite 
in  olaf,  a  mineral  new  to -this  locality. 
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AdminiitraUon* 

It  may  Dot  be  amiss  to  indicate  the  roatine  of  this  department. 
Specimens  upon  being  received  are  carefnlly  examined  and  named; 
they  are  then  entered  on  the  register,  cleaned,  trimmed,  labelled,  num- 
bered, and  assigned  to  that  series  of  the  collection,  which  is  deemed 
best.  Classifying  and  arranging  specimens  for  exhibition  constitute  a 
large  part  of  the  work.  The  preliminary  classification  has  been  based 
upon  Dana^s  System  of  Mineralogy.  Attending  to  correspondence  and 
preparing  card  catalogues  are  other  work  of  the  department. 
.  In  the  reserve  series  of  the  department  there  are  7,150  specimens, 
of  which  1,152  are  on  exhibition.  In  the  duplicate  series  there  are 
about  7,400  specimens,  which,  with  the  reserve  series,  make  a  total  of 
about  14,550. 

DEPARTMENT  OF  METALLURGY  AND  ECONOMIC  GEOLOGY. 

Fred.  P.  Dewey,  Curator. 

During  the  past  year,  as  it  will  be  for  several  years  to  come,  by  far 
the  larger  portion  of  the  material  administered  upon  in  this  department 
was  from  the  Centennial  collections.  Aside  from  this  material,  among 
the  most  interesting  additions  the  department  has  received  may  be 
mentioned  an  extensive  series  of  cokes,  for  the  most  part  kindly  sent  by 
the  various  manufacturers,  upon  solicitation,  for  the  purposes  of  an  ex- 
tended examination  into  its  physical  properties  as  affecting  its  employ- 
ment as  a  metallurgical  fuel  (the  series  already  represents  most  of  the 
chief  coking  regions  and  is  being  increased  from  time  to  time  )^  an  ex- 
tensive series  of  the  iron  ores  and  their  associates  and  of  apatite  and  its 
associates  from  Canada,  collected  by  myself  during  my  summer  vacation ; 
a  small  suite  of  Virginia  gold  ores  from  various  parties,  and  especially 
Mr.  W.  O.  Love,  of  Bichardsville ;  a  full  suite  of  the  recently  discovered 
tin  ore  and  its  associates  from  Irish  Creek,  Virginia,  collected  by  Mr.  F. 
W.  Taylor,  U^S.  N.  M;  a  suite  of  specimens  collected  by  Ensign  E.  Wil- 
kinson, XJ.  S.  K,  in  Colorado,  which  is  especially  interesting  fix>m  its  rich- 
ness in  coal  specimens,  both  bituminous  and  anthracite ;  and,  finally,  two 
very  important  suites  of  specimens  representing  the  production  of  cast 
iron  of  extraordinary  strength ;  the  first  is  from  Mr.  Edward  Gridley, 
of  the  Wassaic  Furnace,  Dutchess  County,  New  York,  where  on  a  short 
run,  on  a  carbonate  ore,  No.  4  charcoal  pig  iron  of  47,500  pounds  tensile 
strength  per  square  inch  was  produced;  and  embraces  the  ore,  both  raw 
and  roasted,  the  flux,  the  slag,  and  several  pieces  of  the  metal,  includ- 
ing some  of  the  test  pieces ;  the  second  suite  is  fix>m  the  Hon.  C.  E. 
Coffin,  of  the  Muirkirk  Furnace,  in  Prince  George's  County,  Maryland; 
at  this  furnace  charcoal  pig  iron  of  unusual  strength  has  been  regularly 
made  ^m  a  carbonate  ore  for  a  number  of  years,  some  recent  tests  of 
the  No.  4  pig  iron  running  up  to  the  very  extraordinary  figures  of  52,475 


BEPOBT   ON   NATIONAL  MU8EU1L  269 

ponnds  tensile  Btrength  per  sqaare  inch.  This  suite  inclades  a  very  full 
series  of  the  different  varieties  of  the  ore  and  its  associates  from  a  pure 
siderite  through  its  varioas  stages  of  decomposition  to  a  limonite,  the 
flux  (oyster  shells),  the  charcoal,  both  kiln  and  meiler,  the  slag,  and 
a  very  extensive  and  valuable  collection  of  test  pieces,  with  full  records 
of  the  tests  extending  over  a  series  of  years. 

In  cataloguing  the  collections,  1,257  entries  have  been  made  upon  the 
Museum  register,  embracing  1 ,918  specimens;  of  these,  535  entries  were 
of  the  83  accessions  received  during  the  year,  embracing  882  specimens, 
and  including  190  specimens  received  from  Surveyor-General  J.  W. Bob- 
bins, of  Arizona,  through  the  General  Land  Office ;  the  remaining  722 
entries  of  1,036  specimens  were  of  material  previously  ^received,  but  of 
which  no  entry  had  been  made,  derived  from  four  sources ;  81  entries 
of  109  specimens  from  the  U.  S.  Geological  Surveys  ;*172  entries  of 
206  specimens  from  the  U.  S.  General  Land  Office;  86  entries  of  100^ 
specimens  from  the  old  Smithsonian  collection,  apd  383  entries  of  621 
specimens  from  the  Centennial  collections.  In  the  preparation  of  the 
card  catalogue  3,321  entries,  embracing  5,265  specimens,  have  been  made ; 
these  specimens  have  all  been  carefully  examined  by  the  curator  in  per- 
son and  7,314  determinations  of  mineral  species  made  in  the  ore  speci- 
mens. For  the  Smithsonian  Institution  36  si)ecimens  have  been  examined 
and  the  necesssary  reports  prepared  to  accompany  them,  and  two  let- 
ters of  information  upon  special  topics  have  been  written.  Ensign  A. 
A.  Ackerman,  U.  S.  N.,  rendered  valuable  ^aid  in  the  work  of  the  de- 
partment until  the  1st  of  June,  when  he  was  detailed  to  accompany  the 
Gieely  relief  expedition.  Ensign  H.  M.  Witzel,  TJ.  S.  ]^.,  was  detailed  to 
the  department  December  1,  and  has  scarcely  had  time  to  become  familiar 
with  the  operations  of  the  department.  The  clerical  work  has  been 
ably  performed  by  Mr.  F.  J.  Offutt. 

There  have  been  two  researches  commenced  during  the  year,  neither 
of  which,  however,  has  been  completed.  The  first  is  an  extended  exam- 
ination into  the  physical  properties  of  coke  with  especial  reference  to 
its  employment  as  a  metallurgical  fuel  and  the  prerequisites  of  a  good 
coking  coal.  There  have  already  been  examined  153  specimens  from  12 
localities,  and  a  synopsis  of  the  results  already  obtained  has  been  pub- 
lished by  the  American  Institute  of  Mining  Engineers,  covering  15 
pages  of  their  Transactions,  under  the  title  of  '^  Porosity  and  Specific 
Gravity  Qf  Ooke.'^ 

The  second  investigation  is  upon  the  occurrence  of  free  gold  in  galena, 
and  will  soon  be  ready  for  publication. 

Any  statement  of  the  total  number  of  specimens  in  the  collections 
must  be  largely  of  the  nature  of  an  estimate,  as  there  are  still  a  great 
many  boxes  and  packages  of  Centennial  remaining  unpacked.  With  the 
additions  received  from  the  permanent  exhibition  at  Philadelphia  dur- 
ing the  year,  I  would  place  the  total  number  at  30,000  or  more. 

As  will  be  seen  from  what  has  gone  before,  the  principal  attention  of 
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the  department  has  been  devoted  to  the  preparation  of  the  card  cata- 
logue of  the  ores;  and  although  many  specimens  are  visible,  yet  it  was 
only  towards  the  close  of  the  year  that  any  attempt  was  made  at  placing 
the  specimens  on  exhibition,  so  that  only  763  specimens  can  be  said  to 
belong  to  the  exhibition  series ;  the  large  bnlk  of  the  material  is  there- 
fore considered  as  being  for  the  present  in  the  reserve  series,  althoagh 
there  have  been  321  specimens  definitely  assigned  to  the  reserve  series 
proper  and  465  specimens  to  the  duplicate  series. 

The  general  condition  of  the  ore  collection  has  been  greatly  improved 
by  the  care  and  attention  devoted  to  it  during  the  past  year;  the  most 
part  of  it  is  now  thoroughly  identified,  catalogued  and  provided  for,  at 
least  temporarily,  in  cases ;  it  is  no  longer  subject  to  the  unfavorable 
influences  which  in  the  past  have  tended  so  much  to  impair  its  utility, 
so  that  its  further  deterioration  is  guarded  against  as  securely  as  pos- 
sible. 

A  beginning  has  b§Bn  made  upon  the  metal  specimens,  and  while 
many  of  them  are  badly  injured  from  the  exposure  and  want  of  care  to 
which  they,  in  common  with  the  ore  specimens,  have  been  subjected, 
others  are  not  so  far  gone  but  that  they  can  be  made  useful,  while  a  few 
are  in  a  tolerably  good  state  of  preservation. 

The  ore  collection,  while  large  and  in  general  quite  complete,  yet  con- 
tains a  few  prominent  deficiencies,  for  the  filling  of  which  some  steps 
should  be  soon  taken,  and  this  is  especially  so  in  regard  to  the  ore  of  a 
few  regions,  as  Arizona,  Kew  Mexico,  and  the  Menominee  region,  which 
have  come  into  prominence  since  the  close  of  the  Centennial. 

Illustrations  of  the  various  steps  in  the  extraction  of  the  metals,  to- 
gether with  the  incidental  and  by-products,  are  not  as  full  and  complete 
as  could  be  desired.  This  being  a  subject  of  instruction  in  the  science  of 
metallurgy  rather  than  a  matter  of  the  exhibition  of  showy  and  attract- 
ive specimens,  it  is  not  at  all  to  be  wondered  at  that  the  Centennial  col- 
lection from  which  we  derived  so  much  should  be  deficient  in  this  re- 
spect. A  few  complete  series  in  this  direction  would  very  greatly  en- 
hance the  instructive  value  of  the  extensive  collections  of  ores  and 
finished  products  by  providing  the  necessary  connection  between  the 
two.  An  excellent  illustration  of  what  is  desired  in  this  direction  is 
furnished  by  the  collection  already  mentioned  from  the  Muirkirk  Fur- 
nace. This  collection  embraces  75  specimens,  and  shows  everything  con- 
nected with  the  production  of  No.  4  iron  at  that  furnace.  Besides  this, 
Mr.  Coffin  has  very  kindly  furnished  the  department  with  full  analyses 
and  with  the  record  of  the  running  of  the  furnace,  the  whole  forming  a 
complete,  and  very  instructive  exhibit.  In  this  connection  it  might  be 
well  to  say  that  manufacturers  are  not  always  willing  to  give  such  full 
illustrations  of  their  operations,  and,  when  they  are  willing,  they  do 
not  always  take  the  necessary  care  in  selecting  illustrations,  so  that  it 
will  not  be  so  easy  to  procure  just  what  we  need  as  it  might  at  first  ap- 
I>ear. . 
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Am  indicated  in  my  last  annual  report,  the  least  satisfactoiy  portion 
of  the  collections  is  that  of  the  methods  and  means  of  metallnrgical  op- 
erations, the  illustration  by  means  of  drawings,  views,  models,  and, 
where  practicable,  the  actaid  tools  used,  of  the  art  of  metallurgy.  This 
is  one  of  the  most  interesting  and  valuable  portions  of  the  subject,  and 
at  present  is  so  poorly  represented  as  to  be  scarcely  illustrated  at  all. 
This  deficiency  of  the  collection  could  very  readily  be  supplied,  and  it 
is  so  important,  that  a  beginning  should  be  made  upon  it  as  soon  as  pos- 
sible in  the  coming  year. 

The  construction  of  a  special  chemical  laboratory  for  the  use  of  this 
department,  which  has  been  approved  and  ordered,  will  facilitate 
greatly  the  work  of  the  department  in  making  chemical  examinations 
and  analyses.  The  present  chemical  laboratory,  besides  being  crowded 
with  other  work,  is  inconvenient  for  this  department.  There  are  many 
subjects  for  chemical  examination  coming  up  almost  daily  in  the  work 
of  cataloguing  the  collection,  while  the  opportunities  and  demands 
for  research  upon  the  collections  are  almost  unnumbered,  so  that  the 
laboratory  will  be  well  occupied  just  as  soon  as  it  can  be  completed. 

This  being  the  first  complete  year  since  the  establishment  of  the  de- 
partment, a  great  deal  of  care  and  attention  has  been  absorbed  in  its 
proper  inauguration,  and,  on  account  of  the  difficulties  of  handling  so 
much  bulky  material  as  must  necessarily  constitute  the  exhibition  se- 
ries, the  department  has  not  made  as  much  progress  in  the  exhibition  of 
si>ecimen8  as  could  be  desired;  but  most  of  the  difficulties  of  inaugura- 
tion are  now  passed,  and,  with  a  sufficient  force  of  laborers  to  prepare 
and  handle  the  specimens,  there  is  no  reason  why  the  e^bition  of  this 
department  should  not  begin  to  assume  the  prominent  position  in  the 
Museum  which  it  is  entitled  to  hold  fh)m  its  interest  and  great  value. 


THE  MUSEUM  LIBRARY. 

F.  W.  True,  Librarian. 

The  following  report  upon  the  operations  of  the  library  in  1883  is  re- 
spectfully submitted.  In  the  present  condition  of  affairs  it  is  perhaps 
impossible  to  furnish  a  report  of  a  general  character  suitable  for  publi- 
cation. I  have  therefore  confined  myself  entirely  to  the  simple  details 
of  administrative  work. 

The  recommendations  which  I  have  already  made  relative  to  addi- 
tional assistance,  the  establishment  of  more  definite  relations  between 
this  library  and  that  of  the  Smithsonian  Iniititutlon,  an  increase  of  reg- 
ularity in  the  receipt  of  periodicals,  it  is  unnecessary  to  repeat  in  this 
connection. 
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Accessions. 

The  accessions  for  1883  surpassed  in  number  those  of  the  preceding 
year.  The  following  table  shows  the  proportion  of  quarto  and  larger 
books,  to  the  octavos  and  those  of  smaller  size,  and  the  total  for  the  year: 

Table  BkowiMg  the  uwmber  of  aceeseiane  in  1883. 


Sixes. 


Quartos  and  hffger . 
OotaTOs  and  smaller 

Total 


Yolames. 


17 
147 


164 


Parts. 


'  7 
44 


51 


Pam- 
phlets.* 


73 
389 


462 


ToUl. 


97 
560 


677 


*Aiiy  work  of  leas  than  100  pi^^  ia  regarded  as  a  pamphlet. 

The  accessions  of  public  documents,  except  those  relating  to  the 
natural  sciences,  are  not  included  in  this  table.  The  majority  are  not 
properly  within  the  scope  of  the  library,  and  if  entered  and  put  upon 
the  shelves,  would  occupy  space  which  should  be  devoted  to  works 
more  directly  of  use.  The  works  included  in  the  table  were  received 
from  73  societies,  museums,  and  other  organizations,  and  from  74  indi- 
viduals. Only  14  were  obtained  by  purchase.  The  following  persons 
and  institutions  have  contributed  four  or  more  works  during  th^  year : 


Coiit{ibator8. 


Octavo 
Yolnmes. 


Qaarto 
Tolnmes. 


Octavo 
pam- 
phlets. 


Quarto 
pam- 
phlets. 


Prof.S.F.Baird 

Geological  Survey  of  Great  Britain  and 

Ireland 

Dr.  Francis  Day,  London 

Prof.  William  H.  Flower,  London 

Dr.  Charles  A.  White,  U.  S.  Geolog.  Survey. 

Portland  Society  of  Natural  History 

Mr.  Walter  Faxon,  Cambridge,  Mass 

Royal  Society  of  New  South  Wales 


62 

49 


6 


367 

61 
16 
7 
10 
9 
7 
4 


14 


Late  in  the  year,  the  United  States  Fish  Commissioner  deposited  in 
thelibrary  140  volumes  upon  ichthyology  and  kindred  subjects.  A  com- 
plete set  of  the  reports  upon  the  scientific  results  of  the  Challenger  Ex- 
pedition and  other  equally  important  works  are  included  in  this  series. 

Loan  a/nd  return  of  books. — For  the  record  of  these  most  important 
transactions  of  the  library,  two  large  record-books  are  in  use.  In 
one  of  these  the  books  borrowed  are  entered  by  the  names  of  the 
authors,  with  cross-reference  to  the  name  of  the  x>er8on  'borrowing  and 
the  date  of  the  loan.  In  the  second  record  all  the  books  borrowed  by 
each  person  are  recorde<l  under  his  name.  This  system,  which  might 
be  impracticable  in  a  large  library,  is  very  useftQ  and  desirable  in  a 
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smaller  one  in  which  the  books  are  much  handled.  In  addition,  each 
person  is  required  to  sign  a  call-card  for  the  books  received  and  to  de- 
mand the  same  when  they  are  returned. 

The  number  of  names  now  included  in  the  list  of  those  entitled  to 
draw  books  is  sixty-seven. 

The  number  of  books  issued  and  returned  during  the  several  months 
is  as  follows : 


Months. 

Drawn. 

Returned. 

JannaTY 

119 
199 
174 
95 
767 
M4 
149 

334 
206 
143 
295 

92 

FobmaTY 

57 

March 

138 

Aoril 

65 

May 

412 

Jane ...................................... 

238 

July 

185 

V  *MMJ     ••.••••    .•■...    ......     ......    ......    ....    ......    ....    ....    .... 

AniraBt 

Sentembor 

176 

October. .- ^ - 

68 

November 

276 

TVy^mb^rr ,--»r  »T - - 

477 

Total 

2,535 

2,184 

During  the  period  of  active  work  in  winter  and  until  May^  the  num- 
ber of  books  drawn  exceeds  that  of  those  returned,  while  the  reverse  is 
usually  the  case  upon  the  approach  of  summer.  The  abnormal  condi- 
tion in  November  and  December  is  due  to  the  fact  that  certain  rearrange- 
ments in  the  Museum  made  it  necessary  that  the  whole  of  one  sectional 
library  should  be  returned. 

For  the  benefit  of  the  clerks,  messengers,  and  other  employes  who 
are  debarred  by  the  regulations  from  withdrawing  books  regularly  fh)m 
the  library,  it  has  been  deemed  advisable  to  set  apart  a  certain  num- 
ber of  works  of  general  interest.  A  list  was  prepared,  including  the 
principal  books  of  travel,  man  uals  of  the  natural  sciences,  and  the  like, 
contained  in  the  library,  and  distributed  to  the  employ^,  with  a  notice 
that  the  works  could  be  withdrawn.  This  arrangement  has  met  with 
much  fkvor,  the  only  regret  being  that  there  are  not  more  books  on  the 

list. 

Administrative  work. 

Begistera. — ^The  regular  registers  have  been  constantly  in  use  during 
the  year.  The  record-book  shows  an  addition  of  677  entries.  These  are 
divided  among  the  months  as  follows  : 


January 128 

February 102 

March 71 

April 64 

May 62 

June ^r  57 

U.  Mis,  69 18 


July 46 

August 0 

September 47 

October 40 

November 68 

December 12 
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In  the  periodical  register,  in  which  all  journals  are  entered  nnmber 
by  number,  with  the  date  of  receipt,  2,639  entries  have  been  made. 

Catalogues. — ^The  card-catalogue  by  authors  has  been  very  consider- 
ably added  to  during  the  year. 

The  number  of  books  catalogued  each  month  is  as  follows : 


January 148 

February 132 

March 147 

April 62 

May 262 

June 126 

July 66 


August 0 

September 133 

October 97 

]!fl^ovember 119 

December 43 


Total 1,336 


The  catalogue  includes,  in  addition  to  titles  of  the  books  in  the  Mu- 
seum library,  and  those  of  the  books  in  the  library  of  the  IT.  S.  Flsb 
Commission. 

The  number  of  cards  in  each  case  is  as  follows : 

Museum 9, 557 

U.  S.  Fish  Commission  library ...        634 


Total 10,191 

SectunuU  libraHes. — ^Two  new  sectional  libraries  have  been  established, 
those  in  charge  of  the  honorary  assistant  curator  of  invertebrate  fossils 
and  the  acting  curator  of  foods  and  textiles.  There  are,  in  all,  13  similar 
libraries.  The  number  of  volumes  of  monographic  books  and  pamphlets 
in  each  is  as  follows: 

Section  of  building  stones 110 

Department  of  mammals • 122 

Department  of  invertebrate  fossils : 

Mesozoic 96 

Paleozoic 17 

Department  of  birds 92 

Section  of  materia  medica 71 

Department  of  fishes 54 

Department  of  chemistry 64 

Department  of  archaeology '. ...  25 

Department  of  metallurgy 26 

Department  of  reptiles 22 

Department  of  marine  invertebrates 29 

Section  of  foods  and  textiles 6 

Total 734 

Number  of  books, — On  page  3  of  the  report  of  the  assistant  director 
for  1882,  the  number  of  books  in  the  library  is  estimated  at  5,800,  and 
of  pamphlets,  5,500.  By  the  additions  of  the  past  year  the  number  of 
books  now  reached  is  about  6,015,  and  of  pamphlets,  5,962, 
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APPENDIX  A.— OFFICERS  OF  THE  NATIONAL  MUSEUM. 


SPENCEB  F.  BAIBD,  LL.  D.,  Secretary  of  iks  8mUk§onian  IntHtmiUmf  Dinotor  of  the 
MuteMM* 


Q.  BBOWN  GOODE,  A.  M.,  AatUtant  Director;  Curator,  Dep't  ofArU  and  Industries, 


TABLETON  H.  BEAN,  M.  S.,  M.  D.,  Curator,  Departmeui  ef  Fishes:  Editor, 
CAPT.  CHABLES  BENDIBE,  U.  8.  A.,  •  Curator,  Section  of  Oology. 

A.  HOWABD  CLABK,  Assistant,  Department  of  ArU  and  Industries. 

FBANK  W.  CLABKE,  A.  M.  (U.  S.  Geol.  Sur.),  *  Curator,  Department  of  Minerals. 
JOSEPH  W.  COLLINS,  Acting  Curator,  Section  of  Natal  Architecture. 
WILLIAM  H.  DALL  (U.  8.  Coast  Surrey ),  *  Curator,  Department  of  MoUusks. 
FBED.  P.  DEWEY,  S.  B.,  Curator,  D^»artment  of  Metallurgy. 

B.  EDWABD  EABLL,  S.  B.,  AcHng  Curator  of  the  Fisheries  CollecHon. 
JAMES  M.  FLINT,  M.  D.,  U.  S.  N.,  "Curator,  Section  of  Materia  Medioa. 
BOMTN  HITCHCOCK,  Acting  Curator,  of  the  TexHU  Collection. 
FBEDEBIC  A.  LUCAS,  Assistant,  Department  of  Comparative  Anatomy. 
GEOBGE  P.  MEBBILL,  M.  S.,  Acting  Curator,  Depart.  Lithologyand  Physical  Geology. 
BICHABD  BATHBUN,  M.  S.,  Curator,  Department  of  Marine  InverUbrates. 
CHABLES  BAU,  Ph.  D.,  Curator,  Department  of  Arohesology. 

BOBEBT  BIDGWAY,  Curator,  Department  of  Birds. 

CHABLES  y.  BILET,  Ph.  D.  (Depart.  Agr),  •Curator,  Depart,  of  Insects. 
BOBEBT  E.  C.  STEABNS,  Adjunct  Curator,  Department  of  MoUusks. 
FBEDEBICK  W.  TBUE,  M.  S.,  Curator,  Depart,  of  Mammals  and  Compar.  Anatomy. 
CHABLES  D.  WALCOTT  (U.  S.  Geological  Survey),  "Curator,  Department  of  FossU 

Invertebrates  (Paleosoic). 
LESTEB  F.  WABD,  LL.  B.  (U.  S.  Geological  Surrey),  "Curator  of  Department  of 

Fossil  Plants. 
CHABLES  A.  WHITE,  M.  D.  (U.  S.  Geological  Surrey),  ""  Curator,  Departsaent  ef 

Fossi  Invertebrates  {Mesosoxc  and  Cenozoic). 
HENBY  C.  YABBOW,  M.D.,  "Curator,  Department  Of  BeptUes  and  Batraohiamt. 
WILLIAM  S.  YEATES,  Aid,  Department  of  MineraU. 


(STEPHElf  C.  BBOWN,  Begistrar. 

HENBY  HOBAN,  St^^eriniondent  ef  BuUdimga. 

*Honozmry. 
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APPENDIX  B.— BIBLIOGBAPHY  FOB  1883. 

Note.— The  axmotations,  anleas  otherwise  signed,  will  be  ondentood  to  haye  been 
made  by  the  curator  of  the  department  to  which  the  paper  relates. 


PART  I.— PUBLICATIONS  OP  THE  MUSEUM. 
PART  U.— PAPERS  BY  OFFIOERS  OF  THE  MUSEUM. 

PART  ni.— PAPERS  BY  INYESTIOATORS  NOT  OFFICERS  OF  THE  MU* 
SEUM;  BASED  ON  MUSEXTM  MATERIAL. 


PART  I.— PUBLICATIONS  OF  THE  MUSEUM. 

Department  of  the  Interior.  U.  S.  National  Maseum.  34.  Proceed- 
ings of  the  TJ.  S.  National  Mnsenm.  Vol.  v,  1882.  Published  un- 
der the  direction  of  the  Smithsonian  Institution.  Washington: 
Government  Printing  Office.    1883.    8vo,  pp.  i-xii,  1-703. 

The  first  twenty-eight  signatures,  viz,  pp.  1-448,  were  published  in  1882. 
Sigs.  29, 30,  Feb.  13, 1883 ;  31, 32,  Feb.  28 ;  33-35,  March  21 ;  36,  March  23;  J7, 
Apr.  19;  38,  Apr.  25;  39,  May  12;  40,  May  22;  41,  May  23;  42,  June  26. 

This  volume  contains  91  papers  relating  to  the  work  of  the  Museum,  pre- 
pared by  35  authors.  All  published  in  1883  are  enumerated  under  the  au- 
thor's name  in  this  appendix. 

Proceedings  of  the  U.  S.  National  Museum.  (Vol.  yi.)  Signatures  1-22 
inclusive  were  printed  and  distributed  in  1883. 

Department  of  the  Interior.  IT.  ^.  National  Museum.  Bulletin  of  the 
n.  S.  National  Museum.  No.  16.  Synopsis  of  the  Fishes  of  North 
America.  By  David  S.  Jordan  and  Charles  S.  Gilbert.  Washing- 
ton :  Government  Printing  Office.    1883.    8vo.  pp.  i-lvi,  1-1018. 

Department  of  the  Interior:  U.  S.  Natioual  Museum.  Bulletin  of  the 
U.  S.  National  Museum.  No.  20.  Bibliographies  of  American  Nat- 
uralists. I.  The  pubMshers  writings  of  Spencer  Fullerton  Baird, 
1843-1882,  by  George  Brown  Goode,  Assistant  Director  of  the  Na- 
tional Museum.  Washington:  Government  Printing  Office.  1883. 
8vo.  pp.  i-xvi,  1-377. 

Department  of  the  Interior:  U.  S.  National  Museum.  Bulletin  of  the 
U.  S.  National  Museum.  No.  24.  Check  List  of  North  American 
Beptilias  and  Batrachia,  with  Catalogue  of  Specimens  in  IT.  S.  Na- 
tional Museum.  By  H.  C.  Yarrow,  M.  D.,  Honorary  Curator  De 
partment  of  Beptiles.  Washington :  Ck>vernment  Printing  Office. 
J883.    8vo.  pp.  (6)  1-240, 
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t>eparttDetit  of  the  Interior :  U.  S.  National  Museum.  Bulletin  of  the 
n.  S.  National  Museum.  No.  26.  Avifauna  Columhiana :  Being  a 
list  of  Birds  ascertained  to  inhabit  the  District  of  Columbia,  with 
the  times  of  arrival  and  departure  of  such  as  are  nonresidents,  and 
brief  notices  of  habits,  &c.  The  second  edition,  revised  to  date, 
and  entirely  re- written.  By  Elliott  Coues,  M.  D.,  Ph.  D.,  Professor 
of  Anatomy  in  the  National  Medical  College,  &c.,  and  D.  Webster 
Prentiss,  A.  M.,  M.  D.,  Professor  of  Materia  Medica  and  Therapeu 
tics  in  the  National  Medical  College,  etc.  Washington :  Oovem- 
ment  Printing  Office.    1883.    8vo.    pp.  1-133.    4  maps. 

The  following  Museum  circulars  which  were  printed'as  "  separates  "  dur- 
ing the  year,  were  also  published  in  the  Appendix  to  volume  Yi,  Pro- 
ceedings of  the  U.  S.  National  Museum,  for  1883. 

No.  19.  Classification  of  the  Materia  Medica  collection  of  the  U.  S.  Na- 
tional Museum,  and  Catalogue  of  Specimens.  By  James  M.  Flint, 
Surgeon  XT.  S.  Navy,  Curator  of  Materia  Medica.    8 vo.    1-1 4  pp. 

No.  20.  Bequest  for  Specimens  of  Drugs,  and  Information  concerning 
them.    8  vo.  1  p. 

No.  21.  Circular  relative  to  contributions  of  Aboriginal  Antiquities,  to 
the  U.  S.  National  Museum.    By  Charles  Bau.    8vo.    4  pp. 

No.  22.  Brief  directions  for  removing  and  preserving  the  skins  of  Mam- 
mals.   By  William  T.  Homaday,  Chief  Taxidermist    8vo.    1-6  pp. 

No.  23.  Instructions  for  taking  paper  moulds  of  inscriptions  in  stone, 
wood,  bronze,  &c.  By  Ensign  A.  P.  Niblack,  XT.  S.  N.  8vo.  pp. 
1-17. 

Parts  A,  B,  C,  D,  E,  F,  G,  Bulletin  27,  U.  S.  N.  M.,  were  printed  as  '*  sep- 
arates" in  1883,  and  are  mentioned  in  this  bibliography  under  the  names  of 
the  authors.    See  GooDE,  Rathbun,  Ridowat,  Winslow,  Browk,  Bbak . 

PART  II.— PAPERS  BY  OFFICERS  OF  THE  MUSEUM. 

Baird,  Spencer  F. — ^The  iustraction  of  naval  midshipmen  in  taxi- 
dermy, ichthyology,  etc.,  at  the  United  States  National  Museum, 
and  on  board  the  steamers  of  the  United  States  Fish  Commission. 

(Bull.  U.  S.  Fish  Commission,  iii,  pp.  239-243. .  1883.) 

Bean,  Tarleton  H. — Description  of  a  species  of  whitefish,  Coregonus 
koffij  (Gill)  Jordan,  called  '^  smelt"  in  some  parts  of  New  York. 

(Proc.  U.  S.  Nat.  Mas.,  v,  pp.  658-660.    1883.) 

.  List  of  the  Fishes.  (In  Steams'  **  Notes  on  the  Natural  His- 
tory of  Labrador.") 

(Proc.  U.  S.  Nat.  Mas.,  Aag  1, 1883,)  vol.  vi,  pp.  123-126.. 

The  names  of  seventeen  species  collected  for  the  U.  S.  National  Mnseom 
by  Mr.  W.  A.  Steams  in  1882.  The  common  names  and  the  remarks  are 
1^  Mr.  Steains.  One  of  the  most  Interesting  of  the  species  is  Scomber  9eom» 
Wu9,  ttam  Labrador. 
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Bean,  Tableton  H.— Directions  for  collecting  and  preserving  fish. 

(BoU.  U.  S.  Fish  Com.  Sept.  3,  1883,  yol.  m,  pp.  197-4K)0.  Bepiinted 
from  Proc.  U.  S.  Nat.  Mas.,  vol.  iv,  pp.  23&-238.) 

The  first  occarrence  of  Paeudoiriaeis  miorodony  Gapello,  on  the 

coast  of  the  United  States. 

(Proc.  U.  8.  Nat.  Mue.,  Oct.  5,  1883,  vol.  vi,  pp.  147-150.) 

Thii  abark  stranded,  Febrnary  8, 1883,  at  the  Amagansett  life-saving  sta- 
tion, on  Long  Island,  and  was  forwarded  to  the  Mnsenm  by  Mr.  J.  B.  Ed- 
wards. It  is  the  first  result  of  a  request  by  Prof.  S.  F.  Baird  to  the  superin- 
tendent of  life-saving  stations,  Mr.  S.  I.  Kimball,  for  information  from  points 
along  the  entire  coast  concerning  the  movements  and  the  stranding  of  marine 
animals  and  for  the  sending  of  desirable  specimens  to  the  National  Mnsenm. 

Pseiutoiriaoia  mierodon  is  a  rare  shark  which  was  first  observed  on  the  coast 
of  Portugal. 

The  genus  Pieudotriacis  is  redefined  and  the  species  fully  described. 

Description  of  a  new  species  of  AUpidosaurus  {A.  assoulapiua) 

from  Alaska. 

(Proc.  U.  8.  Nat.  Mus.    March  23, 1883,  v,  pp.  661-663.) 
AlepidoBaurua  CB9euU^u8,  «.  «.  (lUuliuk,  Unalaschka,  p.  661.) 

Great  International  Fisheries  Exhibition ;  London,  1883.  United 


States  of  America.  F.  Catalogue  of  the  Collections  of  Fishes  ex- 
hibited by  the  United  States  li^ational  Museum,  by  Tarleton  H.  Bean, 
Curator  of  the  Department  of  Fishes  in  the  United  States  National 
Museum.  Washington:  Government  Printing  Office.  1883.  8vo, 
pp.  1-124. 

(Forms  part  of  BulL 27,  U.  8.  Nat.  Mus.) 

This  catalogue  relates  to  about  450  species  of  North  American  fishes,  or 
nearly  one-third  of  the  known  fauna.  The  principal  common  names  are 
given,  and  the  geographical  distribution  is  stated  as  fuUy  as  possible.  The 
maximum  size  of  the  species,  their  importance  as  food  or  bait,  and  their  re- 
productive habits  are  briefly  noticed.  In  the  remarks  upon  the  several  groups 
of  fishes  exhibited  will  be  found  a  sketch  of  the  most  recent  information  con* 
oeming  the  fish-fauna  of  the  regions  from  which  they  were  obtained.  The 
survey  of  Alaskan  fishes  is  the  most  detailed,  and  brings  the  list  of  known 
species  up  to  the  date  of  printing  of  this  section  of  the  catalogue. 

—    Notes  on  some  fishes  collected  by  James  G.  Swan  in  Washing- 


ton Territory,  including  a  new  species  of  MoerurtM. 

{Ptoo.  U.  S.  Nat,  Mu».,  1883,  vi,  pp.  363-364.) 

Macrurus  acrolepUf  n.  s.,  besides  information  concerning  DelolepU  tfirgaUu, 
BrafMraiif  and  8  other  species. 

Notes  on  fishes  observed  at  the  head  of  Chesapeake  Bay  in  the 


spring  of  1882,  and  upon  other  species  of  the  same  region. 

(Proc  U.  S.  Nat.  ifiw.,  1683,  vi,  pp.  362-364.) 

Concerning  31  species  for  the  most  part  taken  in  the  seine  by  the  U.  S.  Fish 
Commission,  June  9  and  10, 1882.  The  common  names  in  use  at  Havre  da 
Orace  are  recorded,  and  brief  notes  are  given  about  spawning  habits  and 
times  of  arrival  and  departure. 
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Bean,  Tableton  H. — ^Condition  and  methods  of  administration  of  the 
department  of  fishes  in  the  IT.  S.  National  Mnsenm  in  1882. 

(Report  A88t.  Director  U.  8.  Nat.  Mua.,  ii,  1882,  pp.  19-21;  49-50;  87-96.) 

Brown,  James  Temple. — Great  International  Fisheries  Exhibition ; 
London;  1883.  United  States  of  America.  (E.)  The  Whale  Fish- 
ery  and  its  Appliances.  Washington :  Goveniment  Printing  OflBce. 
1883.    8vo.     pp.  1-116. 

CoDtains  (a)  olasslfication  of  apparatus  nsed  in  American  whale  fishery ; 
(b)  catalogue  of  whaling  apparatus  sent  by  United  States  to  London,  includ- 
ing :  1.  Apparatus  used  by  the  white  man ;  2.  Apparatus  used  by  the  Cape 
Flattery  Indians,  with  a  brief  account  of  these  Indians,  their  manners,  habits, 
and  customs ;  3.  Whaling  and  sealing  apparatus  nsed  by  Eskimo. 

Some  notes  on  whales. 

(BuU.  U.  8.  Fish  Com.,  toI.  m,  p.  411.) 

Olark,  a.  Howard. — Statistics  of  the  whale  fishery. 

(In  United  States  Catalogue  of  Londoa  Fisheries  Exhibition  (section  E). 
"The  whale  fishery  and  its  appliances,"  pp.  26-29,  inclusiye.) 

Reviews  the  past  and  present  extent  of  the  American  whale  fishery,  gives 
the  distribution  of  the  fieet,  the  relative  importance  of  the  various  whaling 
grounds  during  the  years  1870  to  1880,  and  exhibits  statistical  tables  showing 
(1)  the  number  and  tonnage  of  vessels  engaged  in  the  fishery  for  the  years 
1870-1880,  (2)  the  value  of  sperm-oil,  whale-oil,  and  whalebone  landed  by  the 
American  fleet,  the  value  of  the  consumption  in  the  United  Startos,  and  the 
value  of  the  exjiortation  annually  from  1870  to  1880,  and  (3)  the  number  of 
barrels  of  sperm  and  whale  oil  and  pounds  of  whalebone  landed  by  the  Amer- 
ican fleet,  the  quantities  consumed  in  the  United  States,  and  the  quantities 
exported  annually  from  1870  to  1880. 

International  angling  tonmament. 

(Forest  and  Stream,  New  York,  June  28,  1883.) 

Letter  from  London,  giving  an  account  of  an  angling  tournament  at  Welsh 
Harp,  near  London,  June  11, 1883. 

London  Fisheries  Exhibition. 

(Chelsea  Record,  Chelsea,  Mass.,  July  8, 1883.) 

Letter  from  London,  descriptive  of  incidents  connected  with  the  Interna* 
tional  Fisheries  Exhibition. 

The  United  States  display  at  the  London  Exhibition. 

(Boston  Herald,  September  9, 1883.) 

Communication  concerning  the  exhibit  of  the  United  States  at  the  Interna- 
tional Fisheries  Exhibition. 


•    Methods  of  packing  [mackerel]  and  inspection  laws. 

(Materials  for  a  history  of  the  mackerel  fishery,  1883,  pp.  187-161 ;  Rep.  U. 
a  Fish  Com.,  Part  ix,  for  1881,  pp.  227-252.) 

.    Statistics  of  inspection  of  mackerel  fh)m  1804  to  1880. 

(Ifaterials  for  a  history  of  the  mackerel  fishery,  1883,  pp.  162-213 ;  Rep.  U. 
a  Fiah  Com.,  Part  is,  for  1861,  pp.  262-307.) 
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Olark^  a.  Howard. — [The  mackerel]  inspection  laws  of  the  United 
States. 

(Materials  for  a  history  of  the  mackerel  fishery,  1883^  pp.  9&4-3iM ;  Rep.  U* 
8.  Fish  Com.,  Part  ix,  for  1881,  pp.  444-484.) 

'■  ■  ■    [Statistical  deseriptionj  of  the  American  whale  fishery. 

(Qoode's  fishery  industries  of  the  United  States,  London,  1883,  pp.  37-39). 

■  ■  ■■  ■    Table.— Statistics  of  the  menhaden  industry  in  1880. 

((jk)ode*s  fishery  industries  of  the  United  States,  London,  1883,  opp.,  p.  41.) 

(3oLLiNSy  Joseph  Willlim.*  — ^Notes  on  the  movements,  habits^  and 
capture  of  mackerel  for  the  season  of  1882. 

(Bull.  U.  S.  Fish  Com.,  n,  pp.  273-285.) 


Notes  on  the  herring  fishery  of  Massachusetts  Bay  in  the  an< 


tnmn  of  1882. 

(BnU.  U.  8.  Fish  Cool,  n,  pp.  287-290.) 

—    Notes  on  the  halibut  fisheries  of  1881-'82. 

(BnlL  U.  S.  Fish  Com.,  n,  pp.  311-316.) 


Success  of  the  gill-net  cod-fishery  on  the  New  England  coast, 

winter  of  1882-^83. 

(Bull.  U.  8.  Fish  Cool,  m,  pp.  441-443.) 

— — —    Chronological  notes  [on  the  mackerel  fishery,  1621-1881  ]. 

(Materials  for  a  history  of  the  mackerel  fishery,  1883,  pp.  217-35:1;  Rep.  U. 
8.  Fish  Com.,  Part  ix,  for  1881,  pp.  307-443.) 

Dall,  WilllIlM  Healet. — Oirce  versiis  Ck>uldia. 

(Journal  of  Conohology,  Leeds,  April,  1883,  pp.  60-63). 

Year  book  of  the  Gtorman  Malakozo5logical  Society. 

(Review  in  American  Naturalist,  May,  1883,  xvu,  pp.  521-523.) 

— -»    Pearls  and  pearl  fisheries. 

(American  Naturalist,  toI.  xvu.  No.  6,  June,  1883,  pp.  579-^587,  and  No.  7, 
July,  1883,  pp.  731-745.) 

Norwegian  North  Atlantic  expedition,  1876-78. 

(American  Naturalist,  xvu.  No.  6,  pp.  628,629,  June,  1883.) 


Notes  on  the  Pacific  coast  trade  in  shells,  shrimps,  c<m1,  and 


salmon  (during  the  year  1882). 

(Bull.  U.  8.  Fish  Com.,  1883,  ui,  p.  425.) 

—  Note  on  cluster  flies. 

(Proc.  U.  8.  Nat.  Museum,  1889,  v,  pp.  635-636.) 

—  More  about  the  <<  stickfish  "  ( Verrillia  blakei  Stearns). 

(Forest  and  Stream,  June  14, 1883,  vol.  xx,  p.  384.) 
*8ee  also  under  Qoodk  and  Coixuis. 
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t)Ai»Lj  William  HEAiiET. — ^The  snail  nuisance. 

(Eyening  Star,  Washington,  Jane  30, 1883. ) 

NoTB. — ^This  is  in  regard  to  a  plague  of  slugs  which  appeared  to  annoy  house- 
keepers in  an  unusual  way. 

— —    The  Department  of  Mollnsks  in  the  TJ.  S.  National  Mnsenm. 

(Rep.  Asst.  Director  U.  S.  Nat.  Museum  for  1882,  pp.  21-24,   50-57,  96 ; 
Smithsonian  Report  for  1882  (1884),  pp.  l.^d-142,  168, 169,  214.) 

On  a  collection  of  shells  sent  from  Florida  by  Mr.  Henry  Heiiip- 


hm. 

(Proc.  U.  S.  Nat.  Museum,  Dec.  27, 1883,  vi,  pp.  318-.342*) 

—  History  and  distribution  of  the  fresh- water  mussels. 

(Science,  vol.  i.  No.  1,  p.  22,  Feh.  9, 1883.) 

—  Studies  of  the  Italian  cretaceous  fossils. 

(Science,  vol.  i.  No.  1,  p.  22.) 

—  Tryon^s  conchology. 

(/Kd.,  No.  2,  p.  40.) 

—  A  remarkable  molluscan  type. 

(iM.,  p.51.) 

—  First  use  of  wire  in  deep-sea  sounding. 

(JWii.,p.65.) 

—  Trade  in  California  invertebrates. 

(/Md.,  p.78.) 

—  MoUusks  of  the  family  Cocculiuidae. 

(Ibid.,  p.  130.) 

—  American  paleozoic  fossils. 

(idW.,p.l73.) 

—  Use  of  wire  in  sounding. 

(/M.,p.l91.) 

—  European  land  shells. 

(JMd.,  p.202.) 

—  Shells  from  the  Colorado  region. 

(JMd.,  p.202.) 

—  Variations  of  Pompholyx. 

(/M.,  p.202.) 

—  Beport  of  the  Connecticut  Shell-fish  Commission,  1883. 

(/Wii.,p.223,224.) 

-»    Soft  parts  of  Ammonites. 

{Ikid.,  p.  230.) 

—  Beport  on  moUusks  of  the  North  Atlantic. 

(IHd.,  p.  359.) 
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DALLy  William  Healbt.— Disease  in  oysters. 

(Science,  yol.  i,  p.  316.) 

Venus  mercenaria  in  Britain. 

(ihid.,  p.  316.) 

Large  American  pearls. 

(/Wd.,  p.  371.) 

Ottawa  UnionidsD. 

(iWii,  p.371.) 

Fossils  of  the  Bizzolo  clays. 

{Ibid.,  p.  371.) 

White's  Fossil  [non-marine]  mollnsks  of  North  America. 

(iMd.,p.  425.) 

The  position  of  Bhodope. 

(Ibid.,  p.  443.) 

Fischer's  Manuel  de  Oonchyliologie. 

(Ibid.,  p.  443.) 

Anatomy  of  Parmacella. 

(Ibid.,  p.  443.) 

Curious  slug  from  Madagascar. 

(Ibid.,  p.  443.) 

— ~— *    Italian  limaces. 

(Ibid.,  p.  466.) 

Molluscan  fauna  of  Sardinia. 

(Ibid.,  p.  466.) 

East  Indian  Pulmonata. 

(Ibid.,  p.  466.) 

Snails  used  for  food  in  Spain. 

(Ibid.,  p.  492.) 

Extraordinary  Eulima. 

(Ibid.,  p.  492.) 

Arctic  mollnsks. 

(Ibid.,  p.  492.) 

— — -    North  Gtorman  miocene. 

(Ibid.,  p.  492.) 

— —    Variations  in  UnionidsD. 

(Ibid.,  p.  623.) 

— ^—    Action  of  the  heart  [in  Helix]  during  hibemabon. 

{Ibid.,  p.  523.) 
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HalLj  William  Healey.— Malacological  notes. 

(Soienoe,  vol.  i,  p.  524.) 

Land-snails  from  Bering  Strait  and  Alaska. 

(/MeL,  pp.  583,584.) 

A  man-eating  mollosk. 

{Ibid.,  p.  584.) 

Monograph  of  Onchidiom. 

(lUd.,  p.  584.) 

The  coloring  matter  of  the  bile  of  invertebi-ates. 

(IMd,  p.  612.) 

First  use  of  wire  in  sounding. 

(Soienoe  vol.  n,  pp.  12, 13.) 

Abyssal  moUusks. 

(iM.,  pp.  22,23.) 

Mediterranean  moUusca. 

(Ihid.,  p.  113.) 

Structure  of  the  shell  in  brachiopods  and  chitons. 

(Ibid,,  p.  113.) 

Economic  mollusks  at  the  Fisheries  Exhibition. 

(iMd.,p.ll7.) 

Existence  of  a  shell  in  Notarchus. 

(/Wii.,p.206.) 

New  abyssal  mollusks. 

(/U(i.,p.206.) 

■  PleurotomidsD  of  Senegambia. 

(/Mtf.,p.381.) 

■  MoUusca  of  the  Oaucasns. 

(/Wii.,p.382.) 

■  Monograph  of  Bingicula. 

{IHd.,  p.  382). 

The  Ohesapeake  oyster  beds. 

(iM.,  pp.  440-443.) 

■  Astarte  triquetra  Oonrad. 

(iM.,p.447.) 

«— —    Anatomy  of  Uropyclas. 

(iM.,p.447.) 

■  Tryotf s  conohology. 

(iMii.,pp.668»669.) 
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DALLy  William  Healet. — Land  shells  of  Gibraltar. 

(ScieDoe,  yol.  n,  p.  663. ) 

Absorption  of  the  shell  in  AnrioolidflD. 

(iM(I.,p.663.) 

Organization  of  chitons. 

(/Md.,p.69L) 

Pnlmonata  of  Central  Asia. 

(iWd,p.721.) 

•^ Mediterranean  oysters. 

(J«d.,p.72l0 

-  Mollnsks  at  the  Fisheries  Exhibition. 

(iM.,p.72L) 

Abyssal  mollnsks. 

(iMiZ.,  p.  748.) 

Further  researches  on  Nudibranchs. 

(iM.,p.748.) 

■  Extra  marine  mollnsks  of  New  Guinea. 

(iW<f.,p.773.) 

Structnre  of  the  oyster  shell. 

(/Wd.,p.T73.) 

Spinning  by  Arion  hortensis. 

(iWd.,p.773.) 

Fossils  of  Pachino. 

(IK<2.,p.803.) 

Spicnla  amoris  of  British  Helices. 

(iMd.,  p.  803.) 

Shell  stmctore  of  Ghonetes. 

(IW<J.,p.803.) 

Dewey,  Feed.  P. — ^The  condition  and  prospects  of  the  department 
of  metallurgy  and  economic  geology  in  the  U.  S.  National  Mu- 
seum. 

(Rep.  A88t.  Director  U.  S.  Nat.  Mob.  for  1882, 1883,  pp.  34, 37, 105 ;  Smithson- 
ian Report  for  1882. 1884,  pp.  152-155, 223.) 

Biographical  sketch  of  the  late  Dr.  Gtoorge  Wesson  Hawes. 

(Smithsonian  Report  for  1882,  pp.  35-38.) 


Some  practical  applications  of  combustion. 

(Joom.  U.  S.  Assoc,  of  Charcoal  Iron  Workers,  April,  1883,  toI.  iv,  pp. 
105-115.) 
QiTes  a  review  of  the  applioations  of  heat. 
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DswBY,  Fbed.  p. — Oonnellsville  v.  New  Biver  Ooke. 

("The  Virginias,"  April,  1883,  p.  51.) 

A  oritioiBm  of  some  published  results  of  determinations  of  physical  proper- 
Jties  of  coke. 


-^—    The  porosity  and  specitio  gravity  of  ooke. 

(Trans.  Am.  Inst.  Mining  Engineers,  vol.  xn,  pp.  111-125.) 
Giyes  the  results  of  a  series  of  experiments  made  in  the  Museum  upon  the 
porosity  and  specific  gravity  of  various  American  cokes. 

Some  Canadian  iron  ores. 

(Trans.  Am.  Inst.  Mining  Engineers,  vol.  xii,  pp.  \92r-20i.) 

Gives  the  results  of  an  examination  of  some  of  the  Canadian  iron-ore  fields. 

Eabll,  B.  Edwabd. — ^The  present  condition  of  flsh  cnltare. 

(Nature,  vol.  xxyin,No.  23,  October,  4, 1883,  pp.  542-544.) 
Contains  a  comparison  of  the  more  important  forms  of  apparatus  employed 
for  heavy  semi-buoyant  fioating  and  adhesive  eggs.  The  methods  of  collect- 
ing and  transporting  eggs,  and  of  retarding  their  development  by  reduction 
of  temperature.  The  possibility  of  retarding  the  spawning  season  byjadi- 
oious  feeding  is  also  referred  to,  together  with  a  brief  summary  of  the  results 
of  fish  culture  in  different  countries. 

Statistics  of  the  mackerel  fishery  in  1880. 

(Materials  for  a  history  of  the  mackerel  fishery,  1883,  pp.  124-131 ;  Report 
U.  8.  Fish  Commission,  part  ix,  for  1881,  pp.  214-221.) 

The  mackerel  canning  industry. 

(Materials  for  a  history  of  the  mackerel  fishery,  1883,  pp.  131-137;  Report 
U.  8.  Fish  Commission,  part  ix,  for  1881,  pp.  221-227.) 

A  brief  history  of  fish  culture  in  the  United  States. 

(Goode's  Fishery  Industry  of  the  United  States,  London,  1883,  pp.  14-18.) 

Statistics  of  the  work  of  the  IT.  S.  Fish  Commission. 

(Goode's  Fishery  Industry  of  the  United  States,  London,  1883,  pp.  68-73.) 

Bemarks  on  flsh  culture  in  America. 

((}oode's  Fishery  Industry  of  the  United  States,  London,  1883,  pp.  75-79.) 

On  possibilities  for  the  development  of  Irish  fishery. 

(Conference  papers.    International  Fisheries  Exhibition^  London,  1883,  July 
30,  pp.  26-30.) 

On  the  soft  clam  of  the  United  States. 

(Conference  papers.    International  Fisheries  Exhibition,  London,  1883,  June 
21,  pp.  16-18.) 

Bemarks  on  the  Alaska  seal  fisheries. 


(Conference  papers.    International  Fisheries  Exhibition,  London,  1883,  July 
e,  pp.  20-21. ) 

Flint,  Jambs  M. — ^Report  upon  the  section  of  materia  medica  in  the 
IT.  S.  National  Moseom. 

(Beport,  Asst.  Director  U.  8.  Nat.  Mus.,  for  1882  (1883),  pp.  107-112 ;  Report 
8mithMn|ian  Institution  for  1882  (1884),  pp.  225-230.) 
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V 

GooDE,  G.  Bbown. — ^NoteR  on  the  Lampreys — ^PetromysontidA. 

(Bull.  U.  8.  Fish  Comm.,  Apr.  85>Ma7  4,  1883,  vol.  ii,  pp.  349^-354.) 

The  generic  names  Amitra  and  Thyris  replaced. 

(Proo.  U.  8.  Nat  Mas.,  Jaly  27, 1883,  toI.  ti,  p.  109.) 
AmUra  replaced  by  MonamUra  and  Thyri$  by  JMofhifrii, 

Great   International    Fisheries    Exhibition.    London,    1883. 

United  States  of  America.  A  preliminary  catalogue  and  synopsis 
of  the  collections  exhibited  by  the  IT.  S.  Fish  Commission  and  by 
special  exhibitors,  with  a  concordance  to  the  official  classification 
of  the  exhibition.  Washington:  Gk)vemment  Printing  Office,  1883. 
8vo.,  pp.  1-107. 

(A.  Howard  Clark  and  J.  W.  Collins  aasisted  in  the  preparation  of  this  pari 
of  the  London  catalogues.) 

Plan  of  inquiry  into  the  history  and  present  condition  of  the 


fisheries  of  the  United  Sates. 

(Report  U.  8.  Commissioner  of  Fish  and  Fisheries,  for  1880,  part  viii,  pp.  l-^L) 

A  reprint  of  a  ciroolar  printed  by  the  Census  Office  in  1879,  8to.,  pp.  54. 
Circnlar  29  in  Appendix  B  was  prepared  by  C.  G.  Atkins. 

The  first  decade  of  the  U.  S.  Fish  Commission;  its  plan  of  work 


and  accomplished  results,  scientific  and  economical.  Bead  at  the 
Boston  meeting  of  the  American  Association  for  the  Advancement 
of  Science,  August,  1880. 

(Report  U.  8.  Commissioner  of  Fish  and  Fisheries  for  1880,  Part  viii,  pp. 
52-62.    Ball.    U.  8.  Fish  Commission,  n,  pp.  169-178.) 

Reprint  with  slight  modifications,  from  the  Proceedings  of  the  American 
Association  for  the  Advancement  of  8cience,  1881. 

Materials  for  a  history  of  the  sword-fishes. 

(Report  U.  8.  Commissioner  of  Fish  and  Fisheries  for  1880.  Part  viii,  pp. 
287-394  (with  plates  i-xxiv  and  index.) 

Materials  for  a  history  of  the  sword-fishes  by  Gtoorge  Brown  (}oode. 
Washington :  Government  PrintiDg  Office.  1883.  8vo.,  pp.  [11-[106] 
plates  i — ^xxiv.  Extracted  fix)m  the  annual  report  of  the  Commissioner 
of  Fish  and  Fisheries  for  1880. 

Natural  history  of  the  mackerel. 

Materials  for  a  history  of  the  mackerel  fishery.  (Title  in  foU  below.) 
1883,  pp.  [3]-[48]. 

Statistics  of  the  fisheries  of  the  United  States  in  1880. 

(Compendium  of  the  Tenth  Censns,  Pari;  ii.  Table  ovi,  pp.  1402-1403. )  (BulL 
U.  8.  Fish  Com.,  in,  pp.  270-271 ;  also  in  Fishery  Industries  of  the  United 
states,  and  in  Part  A  of  the  Official  Catalogue  of  the  Fisheries  Exhibition.) 

Outline  of  a  scheme  of  museum  classification. 

(Trans.  Anthropolo^cal  Society  of  Washington,  n,  1883,  pp.  5-7.) 

Notice  of  reading  with  abstract  and  remarks  of  Pro!  O.  T.  Mason,  Dr. 
Miles  Rock,  Dr.  Robert  Fletcher,  Mr.  Hutcheson,  and  Mr.  F.  W.  True,  wit.h 
repUes  of  author. 
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GooDE,  G.  Brown. — Report  of  the  assistant  director  of  the  17.  S.  Na- 
tional Maseum  for  the  year  1881. 

(Report  of  the  Smithsonian  Institution  for  1881,  pp.  81-150 ;  also  as  sepa- 
rate with  title,  pp.  (2)  1-79. 

The  first  of  the  series.    Review  in  Science,    Boston,  u,  pp.  63-66 ;  119-123. 

The  fisheries  of  the  ITnited  States. 

(Official  Catalogue,  Great  International  Fisheries  Exhibition,  London, 
1883,  1st  ed.,  pp.  283-5;  2d  ed.,  pp.  189-91.) 

A  review  of  the  fishery  industries  of  the  United  States  and  the 

work  of  the  U.  S.  Fish  Commission  by  G.  Brown  Goode,  M.  A., 
assistant  director  of  the  IT.  S.  ^National  Maseum,  and  commis- 
sioner to  the  International  Fisheries  Exhibition,  London,  1883. 
Bead  at  a  conference  of  the  International  Fisheries  Exhibition 
June  25, 1883,  his  excellency  James  Bussell  Lowell  in  the  chair. 
London,  William  Clowes  &  Sons,  Limited,  International  Fisheries 
Exhibition,  and  13  Charing  Cross,  S.  W.    1883,  8yo,  pp.  1-84. 

Fnll  text  with  remarks  of  Professor  Hoxlcy,  Mr.  Earll,  the  Marquis  of 
Exeter,  the  Marqois  of  Hamilton,  and  Mr.  James  Russell  Lowell. 

Salmon  culture  in  the  ITnited  States. 

Papers  of  the  conferences,  International  Fisheries  Exhibition,  June  21, 1883^ 
pp.  28-29. 

On  the  land-locked  salmon. 

Papers  of  the  conferences.  International  Fisheries  Exhibition,  London,  June 
21,  1883,  pp.  29-31. 

The  uses  of  the  round  clam  of  the  United  States. 

Papers  of  the  conferences.  International  Fisheries  Exhibition,  London,  June 
21,  1883  (No.  2),  pp.  19-20. 

The  suitability  of  the  black-bass  for  introduction  into  Eng- 


land.   Letter  to  B.  B.  Marston,  esq. 

Papers  of  the  conferences.  International  Fisheries  Exhibition,  June  29, 
pp.  1883, 18-19. 

—  Becent  progress  of  the  Canadian  fisheries. 

(Conference  papers.  International  Fisheries  Exhibition,  London,  1883,  July 
2.    pp.  46-47.) 

—  American  investigations  upon  the  food  of  fishes. 

(Conference  papers.  International  Fisheries  Exhibition,  London,  1883,  July 

12.  pp.  29-33.) 

—  The  development  of  the  American  mackerel  fisheries. 

Conference  papers.  International  Fisheries  Exhibition,  London,  1883,  July 

13.  pp.  30-32.) 

— r    The  successes  of  fish  culture  in  the  CTnited  States  and  Canada. 

Conferenoe  papers.  International  Fisheries  Exhibition,  London,  1883,  July 
17.    pp.27-«9). 
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GpoDE,  O.  Bbown. — Motion  of  thanks  to  Sir  Henry  Thompson  for 
papers  on  ^^Fish  as  food." 

(Confeience  papers,  International  Fiaheries  Exhibition,  London,  1883,  Jnly 
17,1883.    No.  2,  pp.  31-32.) 

*^—    The  scientific  results  of  the  Fisheries  Exhibition. 

(Conference  papers.  International  Fisheries  Exhibition,  London,  1883,  July 
20.    pp.  23-26.) 

Importance  of  forest  protection  to  fish  culture  in  the  United 

States. 

(Conference  papers.  International  Fisheries  Exhibition,  London,  1883,  July 
20.    No.  2,  pp.  13-14.) 

On  methods  of  protection  of  fisheries.    Motion  of  thanks  to 


0.  B.  Fryer  for  paper  on  '*  A  National  Fishery  Society.'' 

(Conference  papers,  International  Fisheries  Exhibition,  London,  1883,  Jnly 
27.    pp.  36-38.) 

—    The  International  Fisheries  Exhibition. 


(Science,  1883,  vol.  i,  pp.  447-450 ;  pp.  564-665,  n,  pp.  129-131 ;  612^15, 
with  illustrations.) 

—  Report  of  the  assistant  director  of  the  17.  S.  National  Museum 
for  the  year  1882.  From  the  Smithsonian  report  for  1882.  Wash- 
ington :  Government  Printing  Office.    1883.    8vo.,  pp.  1-145. 

—  Obituary  notice  of  Dr.  G.  W.  Hawes. 

(In  report  assistant  director  U.  S.  N.  M.,  18d2«  pp.  40-48,  with  bibliography 
prepared  by  Qeorge  P.  Merrill.) 

—  Bibliography  of  the  published  writings  of  Spencer  FuUerton 


Baird. 

GooDE,  G.  Bbown,  and  Bean,  Tableton  H. — Bulletin  of  the  Museum 
of  Comparative  Zoology,  at  Harvard  College.  Vol.  x,  No.  5.  Re- 
ports on  the  results  of  dredging,  under  the  supervision  of  Alex- 
ander Agassiz,  on  the  east  coast  of  the  United  States,  during  the 
summer  of  1880,  by  the  U.  S.  Coast  Survey  steamer  Blake,  Com- 
mander J.  B.  Bartlett,  IT.  S.  N.,  commanding.  Published  by  per- 
mission of  Carlile  P.  Patterson  and  J.  £.  Hilgard,  Superintendents 
of  the  U.  S.  Coast  and  Geodetic  Survey,  xix. — Beport  on  the 
fishes. 

(Bull.  Mus.  Comp.  Zool.«  Cambridge,  vol.  x,  No.  5,  pp.  183-226,  April,  1883.) 
A  list  of  52  species  collected  at  stations  302-346  of  the  Blake  dredgings. 
Only  the  new  genera  and  species  are  foUy  discussed;  they  are  the  following: 
Aph4>risUa  futbulasaf  n.  s. ;  Notosema  dilecta,  n.  g.  and  n.  s. ;  Maorurti9  tuper,  n. 
s. ;  Coryphcmoides  carapinuSf  n.  s. ;  Chalinura  sinwla,  n.  g.  and  n.  s. ;  Barathro' 
demua  manatinuay  n.  g.  and  n.  s. ;  Diorolene  intranigerf  n.  g.  and  n.  s. ;  Lomunuma 
harhatula,  n.  s. ;  Lyoodes  paxilloidea,  n.  s. ;  Lyoodonut  mirdbilU,  n.  g.  and  n.  s. ; 
Prionotus  dlatue,  n.  s. ;  Cottunoulus  torvuBf  Goode,  n.  s. ;  Paromitra  capUOf  n.  g. 
and  n.  s. ;  Baihyaaurus  AgtuneU,  n.  s. ;  AlepoefphdlHs  AffttsaigHf  n.  8. ;  Oycloihni$ 
h^oaj  n.  g.  and  n.  s. ;  Netta$toma  prooenmiy  n,  s. 
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GooDE,  G.  Brown,  aDd  Joseph  W.  Collins.— The  mackei^el  fishery 
of  the  United  States. 

(Materials  for  a  history  of  the  mackerel  fishery  (full  title  below).     ISS:\.    pp. 
(48H118).) 

GooDE,  G.  Brown,  Joseph  W.  Collins,  K.  E.  Earll,  and  A.  How- 
ard Clark. — Materials  for  a  history  of  the  Mackerel  Fishery-.  By 
George  Brown  Goode,  Joseph  W.  Collins,  R.  E,  Earll,  and  A.  How- 
ard Clark.  Washington:  Government  Printing  Office.  1883.  7G17. 
8vo,  pp.  [1H441.J 

Extracted  from  the  Annoal  Report  of  the  Commissioner  of  Fish  uud  Fish- 
eries for  1881. 

GooDE,  G.  Brown,  and  Newton  P.  Scudder.— Bibliography  of  the 
writings  of  the  alnmni  and  faculty  of  Wesleyan  University. 

(Alumni  Record  of  Wesleyan  University.  Middletown.  1883.  pi».  5*29- 
6(>8.) 

•Goodrich,  J.  King. — The  Pacific  coast  fisheries  viewed  from  a  non- 
professional standpoint. 

(American  Field,  1883,  vol.  xix,  No.  11,  pp.  185-186.) 

Fish  and  Fishing.    The  Beluga  or  White  Whale. 

(American  Field,  1883,  vol.  xix,  No.  9,  pp.  152-154.) 

Describes  the  methods  employed  in  the  capture  of  the  white  whale  by  na- 
tives in  the  Arctic  regions,  together  with  a  complete  and  illustrated  descrip- 
tion of  the  implements  of  a  beloga  hunter's  outfit. 

Hitchcock,  Romyn. — Water-bottles  and  thermometers  for  deep-sea 
research  at  the  International  Fisheries  Exhibition  [London). 

^  (Science,  August  10,  1883  vol.  ii,  p.  155.) 

In  this  article  is  described  the  apparatus  exhibited  by  the  United  States, 
Swedish  apparatus  devised  by  Professor  F.  L.  Ekman,  Arfwidson's  water-bottle, 
Captain  Rung's  apparatus  for  temperature,  the  Negretti  and  Zambra  ther- 
mometers, and  Commander  Magnaghi*s  device  for  inverting  the  same. 

HoBNADAY,  William  T. — Mental  capacity  of  the  elephant. 

(Popular  Science  Monthly,  August,  1883,  vol.  xxiii,  No.  136,  pp.  497-509.) 
An  array  of  fact<s  drawn  from  the  observations  of  the  author  on  the  Indian 
elephant  to  show  the  elephant's  powers  of  observation,  memory,  and  reason, 
and  an  argument  to  show  the  possibilities  of  education  in  elephants. 

Every  boy  his  own  taxidermist. 

(Mastery,  vol.  i,  eight  chapters,  p.  131,  July  5, 1883 ;  p.  147,  July  12;  p.  167, 
July  19 ;  p.  185.  July  26 ;  p.  337,  October  4  ;  p.  :i53,  October  11 ;  p.  369,  October 
18 ;  p.  385,  October  25.    Illustrated  by  sixteen  figures. ) 

One  series  of  fonr  chapters,  describing  the  methods  employed  in  skinning, 
preserving,  mounting,  and  finishing  a  small  mammal,  and  another  treating 
of  the  same  processes  with  small  birds. 

r- A  review  of  Maynard's  Manual  of  Taxidermy. 

(Science,  Sept«mbor  7, 1883,  vol.  ii.  No.  31,  p.  312.) 

LUOAB,  Fbbdebio  a.— Nature's  Surgery. 

(Ward's  Katoral  Science  Balletin,  January,  1883,  p.  9.) 
Noting  histanoM  in  which  the  booes  of  wild  aoiwAli  lui4  boon  Uxoken  ftod 
healed. 
ILMi^OI 19 
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LuoAS,  Frederic  A.— Oar  walruses. 

(Ward's  Natnral  Science  Balletin,  JuDaary,  1883,  p.  9.) 
Note.— With  cat  of  three  Pacifie  walriiacH  sent  to  Am.  Mos.  N»t.  Hlsl.,New 
York.    Contains  a  criticism  on  Mr.  H.  W.  Elliott's  remarks  on  walmaee. 


Oar  osteological  department. 

(Ward's  Natural  Science  Bulletin,  January,  1883,  pp.  11  and  IS.) 
Description  of  the  skeletal  work  at  Ward's  Natnral  Boienoe  Eatablialimeat, 
Rochester,  N.  Y. 

The  Loudon  Fisheries  Exhibition. 

(Ward's  Natural  Science  Bulletin,  April,  1883,  p.  7. ) 

A  brief  description  of  the  exhibit  prepared  by  the  U.  8.  Fish  Commianoii. 

How  to  skin  turtles;  with  diagrams. 

^Ward's  Natnral  Science  Bulletin,  April,  1883,  p.  8.) 

Dental  abnormalities ;  with  cuts. 

(Ward's  Natural  Science  Bnlletiu,  April,  1883,  p.  8.) 

Notes  on  malformed  or  aberrant  teeth  of  woodchuck,  hog,  orang,  narwhal, 
and  gorilla. 

The  American  Museum  of  Natural  History. 

(Ward's  Natural  Science  Bulletin,  April,  1883,  pp.  10  and  11.) 
A  description  of  the  origin,  growth,  conteuts,  work,  and  plana  of  the  Am. 
Mus.  Nat.  Hist.,  New  York  City. 

The  shark's  attendants ;  with  cut. 

(Mastery,  July  19,  18o3,  p.  169.) 
Popular  account  of  pilot-fish  and  remora. 

How  to  mount  a  bird. 

(Sport  with  Gun  and  Rod,  pp.  833-853.) 

Pub.  by  Century  Co.,  New  York,  1883.    With  many  irrelative  illnatratioiia 
ftem  the  Century  Magazine. 

Merrill,  George  Perkins. — On  the  black  nodules  in  the  Maine 
granites. 

(Proc.  Nat.  Mus.,  1883,  vol.  vi,  p.  137.) 

On  the  collection  of  Maine  building  stones  in  the  U.  8.  National 

Museum. 

(Proc.  Nat.  Mus.,  1883,  vol.  vi,  p.  165.) 

■  Preliminary  note  on  the  crystalline  schists  of  the  District  of 

Columbia. 

(Proc.  Nat.  Mus.,  1883,  vol.  vi,  p.  159.) 

— —    Bibliography  of  writings  of  Dr.  George  W.  Hawes. 

(Rei>ort  of  assistant  director  U.  S.  National  Museum  for  1882,  pp.  4^-48.) 

Note  o^  a  Potsdam  sandstone,  or  conglomerate,  from  Berka 


County,  Pennsylvania. 

(Pxoo.  U.  S.  Nat.  Hub.,  1883,  vol.  v,  p.  600.) 
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Mebbhx,  Geoboe  Pekkins.— The  department  of  rocks  and  baihling 
stones,  U.  S.  National  Maseom,  1882. 

(Report  aMistaut  director  U.  S.  Nat.  Mas.  for  1882  (1883),  pp.  10&-106,  112, 
]  13 ;  Report  Smithsonian  Institution  for  1882  (1884),  pp.  223-227,  230-231. 

Bathbun,  Kichard. — Great  International  Fisheries  Exhibition.  Lon- 
don, 1883.  United  States  of  America.  B.  Collection  of  Economic 
Crustaceans,  Worms,  Echinoderms,  and  Sponges.  By  Richard 
Bathban,  Curator  of  the  Department  of  Marine  Invertebrates  in 
the  United  States  National  Museum.  Washington :  Government 
Printing  Office.    1883.    8vo.,  pp.  31. 

Seotion  of  the  catalogue  of  the  American  exhibit  at  the  London  Fisheries 
Exhibition,  published  in  advauce  of  the  full  catalogue.  Contains  a  r^nume 
of  the  industries 'afforded  by  the  marine  and  fresh-water  invertebrates  (ex- 
clusive of  the  mollusca)  of  the  United  States,  based  upon  the  fishery  census 
investigations  of  1880  (pp.  3-20) ;  a  list  of  the  species  of  economic  crnstaoeaoa, 
worms,  echinoderms,  and  sponges,  and  a  list  of  the  photographic  views  illus- 
trative of  the  lobster  fishery,  exhibited  at  Loudon  (pp.  21-31). 

Great    International    Fisheries   Exhibition.     London,    1883. 

United  States  of  America.  G.  Descriptive  catalogue  of  the  col- 
lection, illustrating  the  scientific  investigation  of  the  sea  and  fresh 
waters.  By  Richard  Eathbun,  Curator  of  the  Department  of  Ma- 
rine Invertebrates  in  the  United  States  National  Museum.  Wash- 
ington :  Government  Printing  Office.    1883.    8vo.,  pp.  1-109. 

* 

Section  of  the  catalogue  of  the  American  exhibit  at  the  London  Fisheries 
Exhibition,  published  in  advance  of  the  full  catalogue.  Contains  an  intro- 
duction (pp.  3-29)  discussing  the  extent  and  character  of  American  explora- 
tions, with  reference  to  the  biology  of  the  sea  and  fresh  waters  of  the  globe, 
and  a  descriptive  catalogue  (pp.  31-109)  of  the  articles  exhibited.  Very  fuU 
descriptions  are  given  of  the  vessels  and  of  all  the  apparatus  now  employed  by 
Americans  in  deep-sea  explorations.  The  descriptive  catalogue  is  divided 
according  to  subjects,  into  the  following  sections :  Vessels  toiployed  in  deep- 
sea  research ;  apparatus  for  collecting  zoological  materials ;  accessory  appa- 
ratus used  in  connection  with  deep-sea  dredging  and  trawling ;  appliances 
for  the  examination  and  storage  of  zoological  materials ;  appliances  for  deep- 
sea  sounding;  apparatus  for  physical  observations,  d^. ;  marine  zoological 
stations ;  maps,  models,  and  collections  of  natural  history,  illostrating  results 
of  explorations. 

The  United  States  Fish  Commission  steamer  Albatross. 

(Science,  1883,  vol.  ii,  pp.  6-10,  66-72,  with  7  cuts.) 

A  popular  description  of  the  steamer  Albatross,  and  of  her  equipment  for 
deep-seu  research. 


Sponge  culture  in  Florida. 

(Science,  1883,  vol.  Ii,  p.  213.) 

An  account  of  recent  experiments  in  growing  the  sheep's  wool  sponge  from 
cuttings  for  commercial  purposes,  as  exemplified  by  specimens  received  at 
the  National  Museum  from  Key  West,  Florida. 
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Katubun,  BiOHAUD,  and  Tarb,  B.  S.— List  of  daplicate  marine  in- 
vertebrates distriboted  b}'  the  United  States  National  Moseam, 
Series  lY,  Bdncational  Series  No.  2.  Prepared  by  B.  8.  Tarr,  un- 
der the  direction  of  Bicbard  B^thbnn. 

(Proo.  U.  8.  Nat.  Mas.,  1883,  vol.  vi,  pp.  2li^-216.) 

A  lUt  of  124  species  of  daplicate  Crustacea,  Aooelida,  MoUasca,  Taaioata, 
MuUoscoida,  Echioodcrmata,  Ccelenterata,  aad  Porifera,  selected  fiom  the 
collections  made  by  the  U.  8.  Fish  Commission  on  the  New  England  Coast, 
fer  ditftribation  to  institntions  of  learning.  About  200  sets,  in  all^  wiU  be  pre- 
pared. 

The  Department  of  Marine  Invertebrates  in  the  U.  S.  National 

Museum. 

(Rep.  Asst.  Director  U.  8.  Nat.  Mus.  for  1882,  1883,  pp.  27-31 ;  58;  OS-103; 
Report  8:.:ithsouian  InsUtution  for  1882  (1884),  pp.  145-149 ;  170 ;  816-221.) 

Bau^  Charles. — Indian  stone  graves,  * 

(Ameixan  Naturalist,  vol.  xvii,  1883  (Feb.),  pp.  130-134.) 
A  short  sketch  of  the  so-called  *'  Indian  stone  graves '',  frequently  found 
in  some  of  the  States  of  the  Mississippi  Valley,  with  interesting  deeeriptiou 
of  their  construction.  It  is  explained  that,  although  the  praotioe  of  burial 
in  stone  graves  may  belong  to  a  remote  period,  there  is  good  reason  to  believe 
that  some  of  these  graves  are  of  more  recent  date,  and  that  the  praotioe  of 
constructing  them  had  not  ceased  in  the  present  century. 

^— —  Accessions  to  the  Department  of  Antiquities  of  the  TJ.  8.  Na- 
tional Museum  in  1882. 

(Rep.  Asst.  Director  U.  8.  Nat.  Mus.  for  1H82  (1883;,  pp.  77-80;  Report 
8mithsonian  Institution,  for  1882  (1884),  pp.  195-198.) 

BiDOWAT,  BoBERT.-r-Gatalogue  of  a  collection  of  birds  made  in  the 
interior  of  Gosta  Bica,  by  Mr.  G.  G.  Nutting. 

(Proc.  U.  8.  Nat.  Mus.,  vol.  v,  pp.  493-502.) 

An  annotated  list  of  32  species  from  the  Volcan  de  Irazh  and  33  speoies 
from  8an  Jos^.    The  notes  on  habits,  color  of  eyes,  ete.,  by  Nutting. 

-— ^—  Description  of  a  new  Warbler  from  the  Island  of  Santa  Laoia, 
West  Indies. 

(Proo.  U.  8.  Nat.  Mus.,  vol.  v,  pp.  525, 526.) 

DendrcBoa  adelaida  delicata;  type.  No.  80,909,  U.  8.  Nat.  Mus.  oolL 

—    Description  of  a  supposed  new  Plover,  from  Ghili. 

(Proo.  U.  8.  Nat.  Mus.,  vol.  v,  pp.  526,  527.) 
JSgialitcB  albidipeotus  ;  type  No.  26,997,  8.  U.  Nat.  Mus. 

^— -    On  the  genus  TantaluSy  Linn.,  and  its  allies. 

(Proo.  U.  8.  Nat.  Mus.,  vol.  v,  pp.  550,  551.) 

The  genus  Tantalus  restricted  to  the  American  Wood  Ibis,  the  name  JWii- 
doiantalu9  being  proposed  for  the  several  Old  World  species. 

^— —    Description  of  a  new  Petrel  from  Alaska. 

(Proo.  U.  8.  Nat.  Mus,,  vol.  v,  pp.  656-658.) 

(Eitrelata  ^heri,  type  No.  89431,  U.  8.  Nftt,  lCQt.|  ftom  XoOiak,  Jus  U, 
188B,  WilUMi  J.  Fiiberi  ooUeotor. 
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BrDOWAY,  BoBCBT. — Descriptions  of  some  Birds,  sapposed  to  be  nnde- 
scribed,  fn^in  the  Commauder  Islands  and  Petropaalovski,  collected 
by  Dr.  Leoiihard  Stejneger,  U.  S.  Signal  Service. 

(Proc.  i:.  S.  Nat.  Mns..  vol.  vi,  pp.  90-96.) 

(1)  EaliaelushypoleucMSteineQeT,  MS. ;  (2)  AcroccphatuadyhowskU^  Stejneget, 
MS. ;  (3)  Anorthura pallescens,  Stejneger,  MS. ;  (4)  BirufidoBaturdtaf  Stejnegor, 
MS.    The  type  specimens  of  all  in  tho  NatioDal  Museam  collection. 

On  the  probable  identity  of  Motacilla  ocnlaris,  Swinboe,  and 

M.  amarensis,  Seebohm,  with  remarks  on  a  supposed  species,  M. 
blakistoni,  Seebobm. 

(Proc.  U.  S.  Nat.  Mus.,  vol.  vi,  pp.  144-147.) 

Based  principally  upou  specimens  collected  on  Bering  Island,  Kamtaohatka, 
by  Dr.  L.  Stejneger. 

Descriptions  of  some  New  Birds  from  Ix)wer  Oalifomia,  col- 


lected by  Mr.  L.  Belding. 

(Proc.  U.  S.  Nat.  Mns.,  vol.  vi,  pp.  154-156. ) 

(1)  Lophophaneainarnatuscineraacens;  (2)  Pealtriparus  grinda,Be\diug,'hiS,i 
(3)  Junco  bairdi^  Belding,  MS. 

—  Authas  cerviuas  (Pallas)  in  Lower  California. 

(Proc.  U.  S.  Nat.  Mus.,  vol.  vi,  pp.  1.56, 157.) 

A  specimen  (No.  89,799,  U.  S.  Nat.  Mus.)  shot  by  Mr.  L.  Belding  at  San  Joa^ 
del  CabOy  Jannary  6,  1B83. 

—  Note  on  Merula  confinis  (Baiid). 

(Proc.  U.  S.  Nat.  Mus.,  vol,  vi,  pp.  158, 159.) 

Two  additional  specimens  collected  by  Mr.  Belding  at  Lagona,  Lower  Cali- 
fornia, early  in  February,  1883,  fully  confirm  the  validity  of  the  species,  tho 
type  specimen  of  which,  collected  at  Todos  Santos,  in  1860,  had  remained 
•  nniqae  for  twenty-three  years. 

On  Leconte's  Bunting  {Coturniculua  lecontei)  and  other  Birds 


observed  in  Southeastern  Illinois. 

(Bull.  Nutt.OrB.  Club,  Jan.,  1883,  vol.  viu,  p.  58.) 

—  The  Scissor- tail  (Milvulus  forficatua)  at  Norfolk,  Va. 

(Bull.  Nutt.  Om.  Club,  .Jan.,  1883,  vol.  viii,  p.  59.) 
Based  upon  specimen  No.  85,934,  U.  S.  Nat.  Mns. 

—  On  some  Remarkable  Points  of  Relationship  between   the 


American  Kingfishers. 

(Bull.  Nutt.  Om.  Club,  Jan.,  1883,  vol.  viii,  p.  59.) 

Based  entirely  upon  specimens  in  the  National  Museum  ooUectioa. 

—    G«0£:raphi(!al  variation  in  size  among  certain  Anatidse  and 


Groidss. 

(Bull. Nutt. Om.  Club,  Jan.,  1883,  vol.  viii, p. 62.)' 

Refers  to  the  larger  size  of  American  specimens,  as  compared  with  Earo- 
pean  examples  of  the  same  species,  and  to  several  exceptions  to  the  supposed 
law  of  increase  of  size  to  the  northwanl. 

—    Notes  upon  some  Rare  Species  of  Neotropical  Birds. 

(The  Ibis,  fifch  series,  Oct.,  1883,  vol.  iv,  pp.  399-401.) 

These  species  noticed  are  (1)  Uarporhjfnchua  ooellatuaf  Scl.,  (2)  Pyranga  ery^ 
ikroeepkala  (Sw.),  (3) Zanotrichia  qninqueatriata,  Scl.  A,  Salv.,  (iyPeueaa  notot' 
UeiOt  Sd.  A  Saly.,  (5)  Contopua  oohraceas,  Sol.  &,  Salv.,  and  (6)  Panypiila  cay* 
aHwntfo  (Gm).  None  of  these  are  in  the  National  Museum  collection,  the 
fpMfaneiu  being  borrowed  for  atady. 
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BiDGWAT,  Robert.— (Letter  to  the  editors  of  ^<  The  Ibis^"  conoemilig 
the  National  Mosenm  exhibit  of  North  American  Fish-eating  and 
Aqaatic  Birds  at  the  Great  International  Fisheries  Bzbibition, 
London.) 

(The  Ibis,  fifth  aeries,  October,  1683,  vol.  lY,  pp.  578-680.) 

Great    International    Fisheries    Bxhibition;    London,    1883. 

United  States  of  America.  (0.)  Catalogue  of  the  Aqaatic  and 
Fish-eating  Birds  exhibited  by  the  United  States  National  Maseam. 
Washington :  Government  Piiuting  Office,  1883.    8vo,  pp.  1-16. 

(The  condition  of  the  department  of  birds  in  the  U.  S.  National 


Museum  in  1882.) 

(Report  Asst.  Director  U.  S.  Nat.  Mus.  for  1882  (1883),  pp.  13-17;  53-^, 
83-86:  Report  SmithsoDiau  InstitutioD  for  1882  (1884),  pp.  132-135;  171-174; 
201-204.) 

(See  also  papers  by  L.  Belding  and  C.  C.  Nuttiko.) 

BiLEY,  Chables  v.*    Emulsions  of  petroleum  as  insecticides. 

(ScieDtific  American,  Jan.  6,  1883.) 

ITotice  of  experiments  made,  in  1882,  in  the  use  of  emalsions  of.  kerosene  oil 
to  kill  insects  injurions  to  orange  trees ;  report  of  H.  G.  Hnbbard  upon  ex- 
periments made  by  him;  critical  review  of  S.  F.  Chapin's  *' scale-insects  on 

deciduous  and  ornamental  trees  ^  (Pacific  Rural  Press, ,  1882) ;  effect  of 

pure  kerosene,  of  emulsions,  and  of  lye  upon  trees. 

An  internal  Mite  in  Fowls. 

(Rural  New-Yorker,  Jan.  13,  1883.)  (Amer.  Naturalist,  Apr.,  1883,  xvii, 
pp.  422,423.) 

Discovery,  by  T.  Taylor,  of  mjte«  determined  as  Cyto1eieku9  aarcopiai^,  by 
Riley,  lining  the  interior  membranes  of  fowls;  habits  and  ravages  of  thin  mite 
in  Europe. 

A  new  Enemy  to  Wax  Beans. 

(Raral  New-Yorker,  Jan.  13,  1883.) 

Reprint,  entitled  *^Epilachna  oorrupta  as  an  injurious  insect.''  (Amer.  Nat- 
uralist, Feb.,  1883,  xvii,  pp.  198-199.) 

Extract  from  letter  of  Prof.  G.  H.  Stone,  on  the  food-plants,  habits,  and 
ravages  of  Epilachna  oorrupta;  geographical  distribution  of  this  beetle. 

The  Lignified  snake  of  Brazil.    An  explanation  of  the  phe- 

uomenon. 

(Evening  Star  [Washington,  D.  C],  Jan.  20,  1883.) 

Reprint,  entitled  The  Lignified  Snake  of  Brazil.  (Scientific  American  Sup- 
plement, Feb.  17,  1883.) 

Discussion  of  a  specimen  of  problematical  character  supposed  to  be  a  ligni- 
fied snake,  but  believed  by  author  to  be  the  burrow  of  a  larva  under  bark; 
notice  of  writings  on  the  subject ;  frequency  with  which  the  true  nature  of 
natural  objects  is  mistaken ;  letter  from  J.  H.  Hutchius,  accompanying  a  gall 
of  Ceoidamyia  vilit-pomum  mistaken  for  a  hybrid  fruit. 

i Pyrethnim,  an  important  insecticide. 

(Prairie  Farmer.  Jan.  27,  188.3.) 

History'  of  the  general  introduction  of  pyrethrum  plauts  into  ealtivation ; 
mv\  bod  of  growing  the  plants  nnd  of  preparing  the  pyrethrum  for  nso  as  an 
insi'Cticido;  experience  in  the  ealtivation  of  the  plants. 

*  This  bibliography  was  chiefly  prepared  by  Mr.  B.  Peckmaa  Mann. 
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filLEY,  Chables  Y. — XJtilijEntion  of  ants  in  borticnltare. 

^Scientific  Amer.,  Jan.  27,  1883.)  • 

Abstract  of  C.  J.  MacgowoD's  *'  Utilization  of  Ants  as  Insect  DcB'royci-s  in 
China"  (North  China  Herald,  April  4,  1882),  ami  of  H.  C.  McCook's  "AnUas 
beneficial  Insecticides"  (Proc.  Acad.  Nat.  Sci.,  Philad.,  1882,  pp.  2(3-271), 
with  additional  matter ;  notices  of  published  accounts  of  ants  which  con- 
struct nests  on  plants,  especially  of  Azteca  mirahilia  on  Ceeropia  trees  in  South 
America;  possibility  that  the  introduction  of  ants  into  this  country  might 
involve  objectionable  consequences;  probability  that  ants  would  not  bo  of 
service  in  protecting  orange  trees  from  the  scale  insects  which  mainly  injure 
those  trees  in  this  country. 

New  lists  of  North  American  Lepidoptera. 

(Amer.  Naturalist,  January,  1»:*8:J,  xxvii,  pp.  ttO-82.) 

Reviews  of  the  Brooklyn  Entomological  Society's  **  Chock  List  of  the 
Macro- lepidoptera  of  America,  North  of  Mexico.  Brooklyn,  N.  Y.,  Jauuary, 
IH82;"  C.  H.  Femald's  **A8ynouymical  Catalogue  of  the  described  TortriddiB 
of  North  America,  North  of  Mexico"  (Trans.  Amer.  Entom  Soc,  May-July, 
1882,  X,  pp.  1-64) ;  and  A.  B.  Grote's  "New  Check  List  of  North  American 
Moths.  [N.  Y.],  May  [Aug.],  1882  :"  remarks  upon  the  rules  of  nomenclature 
adopted  in  these  works;  faults  found  InGrote's  work ;  notice  of  B.  Gerhard's 
*' Systematisches  Yerzeiehniss  der  Macro-lepidopteren  von  Nord-Amerika. 
Lpz.,  18T8." 

The  "  Cluster  Fly." 

(Amer.  Naturalist,  January,  1883,  xvii,  pp.  82-^.) 

Abstract  of  communications  by  W.  H.  Dall  and  F.  Baker  to  the  Biological 
Society  of  Washington,  D.  C,  on  the  habit  of  a  fly,  resembling  the  house-ily, 
of  collecting  in  swarms  or  clusters  in  houses  in  winter;  determination  of  the 
species  as  PoUenia  rudiSj  Fabr.;  synonymy  of  this  fly;  little  known  of  the 
larval  habits  and  development  of  the  species  of  PolUnia  ;  accounts  and  at- 
tempted explanations  of  the  swarming  of  other  Diptera. 

Reprint  (Prairie  Farmer,  December  23,  1882). 

Napbtbaline  cones. 

(Amer.  Naturalist,  January,  1883,  xvii,  pp.  83-84.) 

Remarks  supplementary  to  author's  '*  Naphthaline  Cones  for  the  protection 
of  Insect  Collections"  (Amer.  Naturalist,  May,  1882«  xvi,  pp.  409-410),  in 
reply  to  C.  A.  Blake's  objections ;  author's  former  criticism  in  the  main  main- 
tained; Blake's  naphthaline  cones  stain  the  paper  lining  of  boxes,  and  «>eem 
to  destroy  mites  and  Psoci  very  soon,  but  to  have  little  effect  on  Dermeslida, 

Spread  of  the  12-puuctttred  Asparagus  Beetle. 

(Rural New-Yorker,  Jan.  13, 1883, xvii.)  (Amer.  Naturalist,  Feb.,  1883,  xvii, 
p.  199.) 

Increasing  destructiveness  of  Crioceris  duodecimpuvciata^  recorded  by  O. 
Lugger  to  have  been  introduced  near  Baltimore,  Md.,  from  Europe ;  descri)>- 
tion  of  the  imago  of  this  species  as  compared  with  that  of  C,  agparagi, 

Hibematiou  of  the  Cotton  Worm. 

(Scientific  Amer.,  Feb.  3,  188:).) 

Abatract  of  paper  read  before  American  Association  for  the  Advancement 
of  Science,  at  Montreal,  Aug.,  1882;  proof  of  the  hibernation  of  Jletia  xylhia 
as  a  mothy  and  of  the  perpetual  existence  of  the  species  in  Florida. 

(AlaOy  under  title  of  *^  The  hibernation  of  Aletia  xylina  (Say)  in  the  United 
States  a  settled  fact."  Proc.  Amer.  Assoc.  Ad  vane.  Sci.  for  1882,  xxxi,  pp. 
46&-4fl9.) 
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RiLET,  Charlss  v.— Entomological  Kotes.    Phylloxera  laws. 

(Rural  New-Horker,  Feb.  27,  1883.) 

Adoption  by  Belgium  of  the  rules  of  tbe  luternationftl  ConventioD  of  Berne, 
relative  to  the  prevention  of  phylloxera  ravagcR ;  abRtnict  of  those  rules. 

Trogoderma  tarnale  as  a  niUHeam  pest. 

(Amer.  Naturalist,  February,  188.%  xvii,  p.  199.) 

Notice  of  F.  U.  Snow's  **A  new  Mnseum  Pest,  Trogoderma  iarMole,  Mels." 
(Psyche,  June,  1882,  iii,  pp.  :^l-352),  with  remarks  on  the  abundance  and 
ravages  of  Trogoderma  tarwle,  and  the  habits  of  its  larva  '*  in  the  fleld.^ 

Natural  sagaring. 

(Amer.  Naturalist,  February,  188ii,  xvii,  pp.  197-198.) 
Excessive  and  wide-spread  abundance,  in  1882,  on  sycamore  trees  yplata- 
fiiff]  of  iMchnufi  platanioola  n.  sp.;  description  of  this  s]>ecies ;  attraction  of 
great  numbers  of  insects  to  its  saccharine  exudations,  and  growth  of  Fumago 
salicma  upon  these  exudations;  the  conditions  which  jiermit  the  sudden  and 
excessive  increase  of  a  given  species  of  iusect  are  often  widely  prevalent. 

Epilachna  corrupta  as  au  injarious  insect. 

(Amer.  Naturalist,  Feb.,  1863,  xvii,  pp.  198-199.) 

Extract  from  letter  of  G.  H.  Stone  on  the  food-plants,  habits  and  ravages 
of  Epilachna  corrupta;  geographical  distribution  of  this  beetle. 

Notice  of  an  ''  Illastrated  essay  on   tbe  Nociuidne  of  North 

America." 

Bull.  Brooklyn  Eutom.  Soc,  Feb.,  1883,  v,  pp.  77-79.) 

Also  separate.    4  p.,  O. 

Critical  review  of  A.  R.  Crete's  "  Illustrated  Essay  on  the -ATocfaute  of  North 
America,  ...  1883'' ;  the  matter  of  Grote's  work  chiefly  second-hand  and  much 
of  it  false ;  citatiou  and  criticism  of  false  and  erroneous  passages. 

Dipterous  enemies  of  the  Phylloxera  vastairix. 

^Canadian  Entomologist,  Feb.,  l>-83,  XV,  p.  39.) 

Crit.  rev.  of  T.  W.  Fyles'  "  Description  of  a  Dipterous  Parasite  of  PkyUox- 
tra  rasiairix"  (Canadiau  Entomologist,  Dec,  1882,  xiv,  pp.  237-2:i9;)  the  char- 
acters given  of  Diplosis  grasnator  are  not  sufficient  to  distinguish  the  species ; 
the  galls  of  Phyllojera  vasiairix  are  inhabited  by  another  enemy,  named  Len- 
copis phylloxera:  in  author's  MS. ;  comparison  of  larviu  and  pupa>  of  these  two 
Diptera. 

Food  habits  of  Megilla  maculata, 

(American  Naturalist,  March,  188:^,  XVII,  pp.  .322-32:^.) 

Summary  of  S.  A.  Forbes's  observations  upon  the  food  of  i/f^t7/a  maculata^ 

with  statement  of  the  rt-sults  of  the  author's  and  other  observations  on  this 

subject,  showing  that  the  species  is  vegetarian. 

Jumping  seeds  and  galls. 

(Sci.  Amer.,  Apr.  14,  ISS^i.) 

A  paper  read  before  the  Biological  Society  of  Washington,  D.  C,  Nov.  24, 
1882  (Ueprint,  Proc.  U.  S.  Nat.  Mus.,  May  12,  1883,  pp.  632-635). 

Figures  of  larva,  pupse,  and  imago  of  Varpocapsa  militant,  with  figure  and 
description  of  seeds  inhabited  by  the  larva  of  this  moth,  and  description  of 
the  plant  bearing  these  seeds;  vernacular  names  of  the  plant  and  iusi^ct; 
transformat  ions  of  the  insert ;  movements  imparted  by  this  insect  to  the  seeds 
containing  it,  and  by  Cynipa  saliaiorUa  to  the  galls  of  the  Cynip9, 
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tLiLEY,  GfiAftLBS  V. — ^MoBquitoea  vs.  malaria. 

(Sci.  Amer.,  Apr.  14,  1883.) 

Reprint  (Am.  Naturalist,  May,  1883)  XVli,  p.  549). 

Btatoment  aud  criticism  of  the  views  of  Dr.  A.  F*  A.  King,  in  support  of  the 
thesis  that  malarial  disease  is  the  result  of  inoculation  of  the  body  with 
tnalatial  poison  by  the  bites  of  itisects ;  citation  of  twenty  correspondences 
in  the  conditious  affecting  the  prevalence  of  mosquitoes  ICulex']  and  malarial 
disease. 

■■     Lan'al  stages  and  habits  of  the  Bee-fly  Simianeura. 

(Science,  April  27,  1883,  i,  pp.  332-334,  3  fig.) 

Summary  of  the  life-history  of  Hirmoneura  obscuraf  condensed  from  A. 
Handlirsch's  ''Die  Metamorphose  und  Lebenswelse  von  Hirmoneura  obBcura 
Meig.'' .  .  .  (Wiener  Entom.  Zeit.,  Sep.,  1832,  i,  pp.  224-228  [Jan.,  1883,  ii,  pp. 
11-15,  pi.  1]),  and  Dr.  F.  Brauer's  "Erganzende  Bemerkungen"  .  .  .  (op.  cii., 
Feb.,  188;^,  ii,  pp.  25-26),  with  figures  of  the  several  stages  of  this  fly;  corre- 
spondence of  the  structure  and  early  history  of  the  Inrva  with  the  anthor'H 
predictions  in  reference  to  the  larvte  of  Bomhyludas. 

Tbe  food  relations  of  tlie  Carabidce  and  Coccinellidw. 

(Amer.  Naturalist,  April,  1883,  xvii,  pp.  417-419.) 

Summary  of  the  general  conclusions  arrived  at  in  S.  A.  Forbes'  [''The  food 
relations  of  the  CarabtdcB  and  Cocdnellidce*^  (Bull.  No.  G  of  111.  State  Labomtory 
of  Nat.  Hist.,  Jan.,  1883)1,  in  regard  to  the  proportionate  amount  of  various 
animal  and  vegetal  ingrediento  in  the  food  of  Carahidas  and  Cocdnellida;  cor- 
respondence of  the  structure  of  the  mandibles  of  Carahidce  with  the  nature  of 
their  food. 

Possible  Foo<l-plaDt8  of  tbe  CottoD-worm. 

^     (Amer.  Naturalist,  April,  1883,  xvn,  pp.  421-422.) 

Notice  of  Dr.  J.  S.  Bailey's  ^^AUiia  argillaoea  Htibn."  (Papilio,  Nov.-Dec., 
18H2,  ii,  p.  189) ;  occurrence  of  newly  issued  images  of  Alelia  lylina  at  Earner, 
N.  Y.,  7th  and  8th  Oct.,  1882,  seeming  to  prove  that  the  larva  of  this  insect 
may  feed  upon  some  genus  of  plants  other  than  Goat^ium  in  the  Northern 
States. 

Agroiis  messoria  Harr.  vs.  Agrotis  scand6ns  Riley. 

(Amer.  Naturalist,  April,  188:?,  xvii,  p.  422,  2  fig.) 

Crit.  rev.  of  A.  R.  Grote's  **Note  on  Agroiis  repentu*^  (Papilio,  September, 
1881,  V.  1,  pp.  126-128),  and  of  his  "New  Check  List  of  North  American 
Moths,  .  .  .  1882,''  in  regard  to  the  synonymy  of  Agrotis  lycarum,  A.  re- 
pentiSf  and  A,  cochraniiy  all  of  which  are  the  same  as  A.  measoria;  A.  Boandena 
is  a  distinct  species;  figures  of  larvse  and  images  of  the  two  species,  and 
comparison  of  the  images. 

Prevalence  of  tbe  Screw- worm  in  Central  America. 

(Amer.  Naturalist,  April,  1883,  xvii,  p.  423.) 

Extract  from  a  letter  of  J.  E.  Zeledon  on  the  abundance  and  ravages  of  Xai- 
eilia  maoellaria  and  related  flies  in  Costa  Rica. 


Dried  Leaves  as  Food  for  Lepidopterous  Larvse. 

(Amer.  Naturalist,  April,  1883,  xvii,  pp.  423-424.) 

Review  of  A.  H.  Muudt's  ''New  Metho<l  of  Feeding  Larvce  ''(PftpiHo,  January, 
1863y  ill,  pp.  2&-26) ;  larvce  of  Papilio  cresphontoB  and  Apatara  olyUm  success- 
fiiUy  fed  on  leaves  dried  when  gathered  and  moistened  when  to  be  used;  di- 
reetions  for  this  process  and  suggestion  of  improvement  upon  it;  larvie  suo- 
oeMfhlly  fed  npon  fresh  leaves  transported  firom  a  distance  ander  pressuie. 
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BiLET,  Charles  V. — Observations  on  the  Fertilization  of  Tuooa  and  on 
structural  and  anatomical  Peculiarities  in  Pronuba  and  Prodoxus. 

(Proo.  Amer.  Abso.  AdvaDc.  Sci.  for  1882,  18^3,  xxxi,  pp.  467-468.  (Qar- 
deDen'  Monthly,  April,  1883,  pp.  118-119.) 

Abtttract  of  a  paper  road  at  the  Montreal  meeting  of  the  American  Associa. 
tion  for  the  Advancement  of  Science,  —  August,  1882;  description  of  the 
manner  in  which  Pronuba  yucca§el1a  gathers  the  pollen  in  flowers  of  Yucca; 
the  work  of  this  insect  is  necessary  to  the  fertilization  of  the  capsular  species 
of  TuccOf  the  irregalarity  of  whose  fruit  is  due  to  its  punctures;  description 
of  the  egg  and  of  the  manner  of  ovipoeition  of  this  insect. 

Cluster-Flies. 


(Proc.  U.  8.  National  Museum,  May  12,  1883,  pp.  636-637.) 
Paper  read  hefore  the  Biological  Society  of  Washington,  D.  C.    CoTering 
the  same  gronud  in  detail  as  the  abstract  given  in  Amer.  Naturalist,  January, 
1883.    Appears,  by  error,  as  a  part  of  a  '*  note  on  cluster-flics  "  by  W.  H.  Dall, 
the  quotation  marks  being  omitted. 

—  Elephantiasis,  or  Filaria  disease. 

(Science,  May  18,  1883,  i,  pp.  419-421,  with  fig.) 

Criticism  of  the  views  of  Dr.  A.  F.  A.  King,  set  forth  in  [author's]  '^Mos- 
ipiitos  vs.  Malaria''  (Amer.  Naturalist,  May,  1883,  xvii,  p.  549),  and  notice  of 
the  writings  of  Dr.  P.  Manson  and  others  on  the  connectton  of  Culex  motquito 
with  the  life-history  of  Filaria  aanguinit-hominiBf  and  on  the  production  of 
elephantiasis  and  related  diseases  by  the  Filaria, 

—  Number  of  Molts  and  Length  of  Larval  Life  as  influenced  by 
Footl. 

(Amer.  Naturalist,  May,  1883,  xvii,  pp.  547-548.)  ^ 

Remarks  on  the  variability  in  habit«  as  in  characters  of  insects;  periods 
and  number  of  molts  observed  in  larvs  of  Teitebrio  moHiorf  T,  obacurus,  and 
Trogoderma  tareale  ;  conclusion  that  insofficient  nutrition  retards  development 
and  occasions  frequent  molting. 

—  The  new  Classification  of  the  Coleoptera  of  North  America. 

(Amer.  Naturalist,  June,  1883,  xvii,  pp.  660-661.) 

Notice  of  J.  L.  Le  Conte  and  G.  H.  Horn's  *'  Classification  of  the  Coleoptera 

of  North  America.    .    .     1883." 

—  A.  pretty  and  unique  gall-making  Tortricid. 

(Amer.  Naturalist,  June,  1883,  xvii,  p.  661,  fig.  1.) 

Description  and  figure  of  imago  of  Grapholiiha  ninama  n.sp.,  reared  from 
gulls  found  on  stems  oi  Aoada  filioina  in  Arizona. 

—  Synopsis  of  the  K.  A.  Heliothince. 

(Amer.  Naturalist,  June,  1883.  xvii,  pp.  662-663.) 

Review  of  J,  B.  Smith's  "  Synopsis  of  the  N.  A.  Heliothina"  (Trans.  Amer. 
Entom.  Soc.  for  1882,  x,  pp.  205-255,  pi.  vii,  viii) ;  nature  of  the  generic  char- 
acters of  Noctuidas;  neglect  of  these  characters  by  A.  R.  Qrote. 

—  Protection  of  Insect  Collections. 

(Amer.  Naturalist,  June,  1883,  xvn,  pp.  663-664.) 

Statement  of  the  power  of  Dermestid  larvss  to  endure  the  effects  of  certain 
insecticides,  and  of  the  requisites  more  important  than  the  use  of  inseotioides 
for  the  protection  of  collections  from  pests ;  seasons  io  which  coUeotions  are 
moat  endangered. 
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BiLET,  Charles  V.— The  "  Piue  Moth  of  Nantucket.'* 

(Amer.  NaturaliBt,  Jane,  1683,  xvii,  pp.  665-666.) 

Notice  and  orit.  rey.  of  8.  H.  Scudder's.  *'  [Tbo  Pine  Moth  of  NaD tucket. 
.  .  .  A.  Williams  &  Co.,  Boston,  1883] '';  i?«/liita/nM<raNa  considered  to  be 
widely  distri bated,  wherefore  the  saggested  means  against  it  lose  much  of 
their  efficacy ;  nnmber  of  broods  of  this  species ;  principles  on  which  popular 
names  for  injurions  lary»  should  be  chosen. 

Insect  Plagues.    Locusts,  Saw- Worms,  and  Caterpillars  in  New 

England.    Professor  Eiley's  proposals  to  exterminate  them.    Prac- 
tical Advice  to  Farmers  and  Woodmen.  • 

(Boston  Herald,  July  22, 1883.) 

Newspaper  interview,  in  which  the  author  treats  of  the  ravages  of  and 
means  against  Caloptenua  atlaniis,  Nematus  erichgoniit  and  Orgjfia  leuooetigma. 

A  unique  and  beautiful  Noctuid. 

(Amer.  Naturalist,  July,  1883,  xvii,  pp.  788-790,  with  tig.) 
Figure  of  imago  of  Cirrhophanus  triangulifer;  description  of  its  generic  char- 
acters and  discussion  of  its  affinities :  criticisms  of  A.  R.  Grote's  writing  on  the 
species;  its  probable  habits;  synonyms  of  this  species,  and  statement  of 
circumstances  attending  the  original  description  of  it  ]  inference  from  struct- 
ure as  to  larval  habit. 

Insects  affecting  stored  rice. 

(Amer.  Naturalist,  July,  1883,  xyii,  p.  790. ) 

List  of  insecta,  mostly  Coleoptera  ( Tenebrio  moHtor,  T,  ohecurua,  Murmidhu 
oralUf  Trogoaita  mauritanioa,  Calandra  orj^za,  Siltanua  aurinamenaia,  AUagenua 
megatamaf  Lfpiama  aaccharina),  found  in  a  lot  of  damaged  rice  from  the  Chi- 
nese centennial  exhibit  in  the  National  Museum;  (wo  species  of  these  are 
carnivorous. 

Hyper-metamorphoses  of  the  MeUndas. 

(Amer.  Naturalist,  July,  1883,  xvii,  pp.  790-791.  > 

Proposal  of  simpler  and  more  natural  terms  than  heretofore  used  to  deaig- 
nate  the  successive  stages  of  development  of  larva  in  MeUfidtt,  (  JHungulin  s 
1st  larval  stage ;  Caraboid  =2d  larval  stage ;  8carab<Boid^s2d  and  4th  larval 
stages;  Coaretate^ bth  larval  stage ;  Scolyt<Hd  =  iyth.  larval  stage.) 

Hackberry  Psyllid  galls. 

(Canadian  Entomologist,  August,  1883,  xv,  pp.  157-159,  figs.  6-7.) 
Critical  review  of  T.  W.  Fyles'  **  The  Parasite  of  Phylloxera  vaaiatriXf  and 
the  Gall  Insect  of  the  Nettle  Tree''  (op.  oit^  May,  1883,  xv,  pp.  83-84) ;  Pkyl- 
lorera  vaatatrix  has  many  parasites  and  Celiia  is  attacked  by  many  species  of 
gall-insects;  description  of  characters  of  PacAyj»ty77a  n.  gen. ;  figures  of  galls 
of  Paehypaylla  venuata  and  P.  celtidia-mamma,  to  the  latter  of  which  species 
belongs  the  insect  described  in  Fyles'  "  Notes  on  a  Gall  Mite  of  the  Nettle 
Tree,  CtlHa  ocoidenialia"  (op,  cit.,  Oct.  (872,  ziv,  pp.  198-199);  Paylla  celtidia- 
grandiasz  Pachypaylla  tetiyata;  derivation  and  orthography  of  the  generic  term 
CelUa, 

Some  recent  discoveries  in  reference  to  Phylloxera. 

(Science,  September  7, 1883,  u,  p.  336.) 

Abstract  of  paper  read  before  American  Association  for  the  Advancement 
of  Science,  at  Minneapolis,  August,  1883 ;  summary  statement  of  the  cycle  of 
development  in  the  genus  Phylloxera  ;  variation  of  development  in  the  same 
genua ;  character  of  the  gall  of  P.  ap%noaa  and  place  of  deposit  of  the  impreg- 
nated egg  of  this  species.  But  two  generations  annually,  the  second  giving 
(be  aezea  and  the  impregnated  egg  passing  the  summer,  fall,  and  winter. 
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BiLBT,  Ohables  V.-^The  Psyllida  of  the  United  States. 

(Science,  September  7, 18^,  ii,  p.  337.) 

Abstract  of  paper  read  before  American  Association  for  the  AdTanoement 
of  Science,  at  Minneapolis,  August,  1883 ;  list  of  new  genera  species  of  Ptffllidm 
described  in  the  paper,  and  of  their  respective  food-plants,  with  general  state- 
ment of  the  character  of  the  egg  and  larva  in  this  family. 

■  Improved  method  of  spraying  trees  for  protection  against  in- 

sects. 

(Science,  September  14,  1883,  u,  p.  378.) 

Abstract  of  paper  read  before  American  Association  for  the  Advancement  of 
Science,*at  Minneapolis,  August,  1883;  description  of  principles  embodied  in 
apparatus  devised  at  the  U.  S.  Department  of  Agrionltore  for  spraying  trees 
with  insecticides  from  the  ground. 

The  old,  old  question  of  species. 

(Amer.  Naturalist,  September,  1883,  xvn,  p.  975.) 

Comments  upon  a  discussion  between  H.  A.  Hagen  and  W.  H.  Edwards  aa 
to  the  number  of  North  American  species  of  Papilio  of  the  P.  aMdbooiigroap ; 
the  views  of  both  parties  extreme ;  views  of  the  author  in  regard  to  the  tme 
nature  of  species. 

— ^    Myrmecophila, 

(Amer.  Naturalist,  September,  1883,  xvu,  pp.  985-97S.) 

Record  of  recent  captures  of  MyrmecophUa  in  Oregon  and  in  Dlstriot  of  Co- 
lumbia, and  raference  to  records  of  former  captures  in  United  States ;  the 
habits  of  'the  genus  the  same  in  this  country  as  in  £uroi>e. 

Salt-water  Insects  used  as  food. 

(Amer.  Naturalist,  September,  1883,  xvn,  pp.  976-977.) 
Occurrence  of  a  species  of  Ephydra,  supposed  to  be  £,  kian$f  in  Lake  Tet- 
scoco,  in  Mexico ;  E.  gracilis  found  in  Great  Salt  Lake,  Utah,  and  B,  cdlifor- 
nica  in  lakes  in  Califoruia  ;  account  given  by  W.  H.  Brewer  of  the  manner  in 
which  the  last-mentioned  species  is  gathered  and  used  for  food  by  the  Indians 
living  near  Mono  Lake. 

Food-plants  of  Samia  cynthia. 

(Amer.  Naturalist,  September,  1883,  xvn,  p.  977.) 

Review  of  H.  H.  Biroey's  *'  Samia  cynthia  feeding  on  the  Sassafras  and  Tulip 
tree  "  (Amer.  Naturalist,  August,  1883,  xvii,  p.  879) ;  list  of  plants  on  which 
Samia  cynthia  has  hitherto  been  found  feeding ;  some  of  theseare  the  favorite 
food-plants  of  CaUa$amia  promethea, 

Stegaiwptycha  claypoleana. 

(Amer.  Naturalist,  Septemoer,  1883,  xvu,  p.  978.) 

Description  of  the  imago  of  Steganoptycha  claypoleana  Riley,  in  oomparison 
with  that  of  Proteoteras  aenculana  Riley ;  notes  on  the  habits  of  both  speclea 
with  larval  differences  they  exhibit. 

A  parasite  of  the  Cabbage- worm. 

(Rural  New  Yorker,  October  6,  1883. 

Letter  from  J.  H.  B  ,  with  answer ;  parasitism  of  PUrtmdinu  p^tpa* 

rum  in  larv»  and  pnpse  of  Pieris  \rap<B], 

•^—    The  Handmaid  moth. 

(Rural  New  Yorker,  October  13;  1883.) 

Answer  to  inquiry  of  H.  B.  S ;  description  of  larva,  papa  and  imago 

of  Daiana  ministra^  from  hickory  and  walnut  trees,  and  of  a  phytqphagio  va- 
riety of  the  larva  from  apple  and  other  trees;  habita  of  the  larva;  l^e  lar- 
Vtt  nnusoally  numerous  in  1883. 
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BiLKY,  Ghableb  V. — The  Potato-stalk  Borer. 

(Rural  New  Yorker,  October  20,  1883.) 

Letter  from  8.  C.  R ,  with  answer ;  habits  of  and  means  against  Gor- 

tyna  nitela;  description  of  imago  of  this  species;  means  against  Paria  aier' 
rima,  Hetera9pis  pubeecenSj  and  other  Chrysomelid  lary»  ii\Jarioas  to  the 
roots  of  strawberry  plants. 

Recent  advances  in  horticultural  entomology.    .    .    . 


(Rural  New  Yorker,  October  20,  1883.) 

Stenographic  report,  by  H.  H ,  of  an  address  delivered  by  C.  V.  Riley 

before  the  American  Pomological  Society,  at  Philadelphia,  September  ( 13), 
1883;  dittcussion  of  measures  recommended  for  adoption  to  prevent  the  ravages 
of  insects  injurious  to  horticulture,  especially  of  CarpjcapBapomonellavkud  Con- 
Qtraekelus  nenuphar ;  correction  of  popular  statements  in  regard  to  the  ovipo- 
sition  of  Saperda  bivitiata  and  Bemheda  marginata;  advance  in  knowledge  of 
the  life-history  of  Jphididcp  and  in  the  development  of  machinery  for  the  ap- 
plication of  xK>ison  sprays  to  plants ;  relative  value  of  the  principal  insecti- 
cides now  in  use. 

On  a  gall-making  genus  of  ApionincB. 

(Bull.  Brooklyn  Entom.  Soc,  October  1883,  vi,  pp.  61-62.) 
List  of  gall-making  Coleoptera  hitherto  found  in  North  America;  descrip- 
tion of  the  new  genus  Podapion,  and  of  the  gaU  and  imago  of  P,  gallicola  n. 
sp.,  found  on  twigs  of  Pinu$  inops;  probable  life  habits,  inquilines,  and  para- 
site of  this  insect. 

\  United  States]  Department  of  Agriculture^-^Entomologut^  1883 

(O.  Valentine  Kiley).    Ileport  of  the  entomologist.    (Bept.  [17.  S.] 
Ck)mmi88.  Agriculture  for  1883.) 

Separate,  author's  ed.,  entitled  **  Report  of  the  Entomologist,  Charles  V.  Riley, 
H.  A.y  Ph.  D.,  for  the  year  1883."  From  the  Annual  Report  of  the  Department  of 
Agriculture  for  the  year  1883.  Issued  October  31,  18f-3.  Wash.,  [Oct.  31],  1883. 
i.  p.  cover  -j- 1.  p.,  5  p.  -f  p.  99  -  180  -f  2  +  6  -f  pp.,  13  pL,  O. 

Consists  of  an  ^*  Introduction''  (p.  99-101),  giving  a  sketch  of  the  report 
and  of  the  work  of  the  entomological  division  and  its  assistants  and  agents 
daring  the  past  year ;  and  of  chapters  to  be  cited,  unless  otherwise  indicated, 

under  the  name  of  C.  V.  Rilby  as  author,  bearing  the  following  titles : 

Silk-worm  notes  (pp.  101-107).  —  Cabbage  worms  (pp.  107-138 ;  pi.  1,  10, 
11 ;  pi.  12,  fig.  1-2).  —  Packard,  A.  8.,  Jr.  Report  on  the  causes  of  destmo- 
tion  of  evergreen  forests  in  Northern  New  England  and  New  York  (pp.  13S- 
151 ;  pi.  3, 13).  —  Hubbard,  H.  G.  Rejiort  of  progress  in  experiments  on 
seale  insects,  with  other  practical  suggestious  (pp.  152-159).  —  The  im- 
ported elm-leaf  beetle.  Galervca  xanihomelaenay  Schrank  (pp.  159-170;  [pi. 
4-6] ;  pi.  12,  fig.  3).  —  The  lesser  migratory  locust,  Caloptenu$  ailani$f  Riley 
(pp.  170-180 ;  pi.  2,  7-9). 

The  chapter  on  *^  Cabbage  worms"  treats  of  the  geographical  distribution, 
ravages,  characters,  habits,  food-plants,  seasons,  enemies,  and  para^itea  of 
and  means  against  PierU  rap<Bf  P,  protodioey  P.  oleracea,  P,  moHu$ie^  Plusia  Wa9' 
deae,  Mamwtra  dienapodUf  Ceramioa  pidGf  Pianea  rimoMliSf  Botis  rrpeUtaUSt  and 
Flutella  emciferarum,  Packard's  chapter  treats  of  the  characters,  habits,  and 
XATagea  of  and  means  against,  Nenuitiu  erickionii  and  Tartrix  fumifnranaf  and 
tiia  ehATAOters  of  yewuUui  integer  and  CMeohia  dbietkella  n*  ip.  The  tnbjootl 
oi  ih«  oUmt  oharpten  are  indio»ted  in  fheir  titles. 
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BiLEY,  Charles  V. — Entomology  at  Minneapolis. 

(Amer.  Naturalist,  Oct.,  1883,  xvu,  pp.  10t)8-1070;  Nov.,  1883,  xvii, pp.  110&- 
1174.) 

Minotee  of  the  meetings  of  the  entomologists  in  attendance  at  the  meeting 
of  the  American  Association  for  the  Advancement  of  Science,  at  Minneapolis, 
Minn.,  15-17  Ao^st,  1883;  list  of  persons  present;  reorganization  of  the  En- 
tomological Cinb  of  the  A.  A.  A.  S, ;  election  of  officers  and  modification  of 
constitution  thereof;  abstracts  of  papers  read  at  these  meetings. 

Contents  farther  analyzed  under  the  t  olio  wing  captions :  Edwabds,  W.  H.  : 
Life  histories  of  butterflies,  pp.  1068-1069.  —  Rilet,  C.  V. :  Notes  on  P<9- 
dUoa  Bcudderiana,  pp.  1069-1070.  —  Riley,  C.  V.  :  A  Myrmicophilons  Lepi- 
dopterou,  p.  1070.  —  Riley,  C.  V. :  Remarks  on  Jrzama  obliquaia,  p.  1169. 
Forbes,  8.  A.:  The  use  of  contagious  germs  as  insecticides,  pp.  1169-1170. 
—  OsBORN,  H :  Bambus  penneylvanicua  in  a  deserted  wren's  nest,  p.  1171.  — 
Hoy,  p.  R.  :  Plunodonta  compreturtpdlp'tBy  p.  1171.  —  Hebrick,  C.  L.,  e(  ol. 
[Frost  flies],  pp.  1171-1172.  ~  Osborn,  H.:  Food  habits  of  Gwrtyna  miUla, 
p.  1172.  —Forbes,  S.  A. :  Gall-mites,  p.  1172.  —  S/ukdebs,  W.:  Black- 
knot,  p.  1172.  —  Kellicott,  D.  S.  :  Notes  on  certain  boring  Lepidopterous 
larve,  p.  1172-1174.  ~  Riley,  C.  Y.  :  CantharU  nutiaUi  injuring  wheat,  p. 
1174. 


Notes  on  Pcedisca  vcudderiana, 

(Amer.  NaturaUst,  Oct.,  1883,  xvii,  pp.  1069-1070.) 

Remarks  on  the  habits  of  Pcodiaca  ecudderiana,  showing  their  variation,  and 
that  the  published  statements  of  Dr.  D.  S.  Kellicctt  about  them  are  oorreot 
so  far  as  they  go ;  difference  between  the  gall  of  this  insect  and  that  of  6a- 
Uohia  gaVwtolidaginU, 

A  Myrmicophilons  Lepidopteron. 

(Amer.  Naturalist,  Oct.,  1883,  xvii,  p.  1070.) 

Larva  of  Helia  americalis  found  in  nests  of  Formica  rmja;  this  is  tibe  first 
Lepidopterous  insect  known  to  the  author  to  develop  in  ants'  nests  in  America. 

Enemies  of  the  egg-plant. 

(Amer.  Naturalist,  Oct.,  1883,  xvu,  p.  1070.) 

Extract  from  a  letter  from  Dr.  A.  Oemler,  proving  that  the  oocnrrenee  of 
Caatida  texana  and  Daryphora  juMcta  on  Solanum  melongenaf  as  recorded  in 
author's  *' Change  of  Habit;  two  new  enemies  of  the  Egg-plant"  (op.  oM., 
Aug.,  1882,  xvi.,  pp.  678-679),  was  not  accidental  or  temporary. 

Habits  of  Murmidius. 

(Amer.  Naturalist,  Oct.,  1883,  xvii,  p.  1071.) 

List  of  insects  found  in  a  lot  of  damaged  rioe  from  South  America ;  occur- 
rpuce  of  Murmidius  [oraZw]  in  vast  numbers  in  this  rice ;  its  probable  food 
habits ;  description  of  its  cocoon ;  list  of  families  of  coleoptera  some  of  whose 
larv» spin  cocoons;  habitat  and  abode  of  Myokoeerut. 

Emulsions  of  petrolenm  and  their  value  as  insecticides. 

(JE^oc.  Amer.  Assoc.  Advanc.  Sci.,  for  1882, 1883,  xxxi,  pp.  469-470.)  (Kan- 
sas City  Review  of  Science  and  Industry,  Nov.  1883,  v.  7,  pp.  447-448.) 

Abstract  of  paper  read  before  American  Association  for  the  Advancement 
of  Science  at  Montreal,  Aug.  1882;  description  of  modes  of  making  emQla(oM 
of  pauoleum  to  use  against  insects. 
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BlLBY,  Ghableb  V. — A  satisfactory   remedy  for   melon-bugs^  flea- 
beetles,  &c. 

(Rural  New-Yorker,  Nov.,  1883.) 

Probably  the  most  Batisfootory  general  preventive  of  the  ravap^s  of  Dia- 
hrotica  vittaia  and  of  Haltioidcf  on  cucarbitaceons  plant«  is  Mr.  P.  T.  Qninn's 
method  of  sprinkling  the  vines  with  a  mixture  of  tobacco  water  and  soft 
soap,  and  then  dusting  them  with  lime ;  description  of  J.  M.  Nicholson's  siphon 
arrangement  by  which  to  keep  the  vines  constantly  moist  with  liquid. 


Bemarks  on  Arzama  ohliquata. 

(Amer.  Naturalist,  Nov.,  188:J,  xvu,  p.  1169.) 

Description  of  the  egg-mass  of  Arxama  ohliquata;  colors  and  abode  of  the 
lar\'a;  variations  of  the  imago;  numberof  annual  broods  of  this  species  stated 
by  author  to  be  two,  and  by  D.  S.  Kellicott  to  be  one. 

-    Hymenorus  rufipes  as  a  Myrmicopbilous  species. 

(Amer.  Naturalist,  Nov. ,  1883,  xvu,  p.  1176. ) 

Corroboration  of  the  statements  in  author's  '^MyrmecophilousColeoptera," 
{op.  d(.,  Sept.,  188:^  xvi),  p.  748,  rt-garding  the  habits  of  the  larva  of  fly- 
fii«iM>rir«  rafipes;  imagos  reared  from  these  larvas  found  in  the  nests  of 
Formica  fu9ca  ;  character  of  the  nests  of  the  Formica  ;  the  food-habits  of  the 
HymenorvM  still  unknown. 

Some  recent  discoveries  in  reference  to  Phylloxera. 

(Amer.  Naturalist,  Dec.,  1863,  xvii,  p.  15^.) 

Importance  of  a  knowledge  of  the  life-history  of  the  species  of  Pkiflloxera; 
outline  of  the  life-history ;  the  several  successive  stages  of  some  species  have 
now  been  traced ;  character  of  the  gall  and  place  of  deposit  of  the  egg  of  Ph, 
fpino9a  on  Carya  alba, 

Tbe  growth  of  insect  eggs. 

(Amer.  Naturalist,  Dec,  1883,  xvu,  p.  1289.) 

Notice  of- J.  A.  Osborne's  *'  On  Growth  in  the  Eggs  of  Insects"  (Hardwiok's 
Science-Oossip,  Oct.  1,  1883,  xix,  pp.  225-22T),  with  an  account  of  the  swell- 
ing of  the  eggs  of  Phaneroptera  eurvicauda;  this  swelling  seems  to  be  con- 
nected with  embryological  development. 

Protective  device  employed  by  a  Glaucopid  Caterpillar. 

(Amer.  Naturalist,  Dec,  1883,  xvu,  p.  1289.) 

Notice  of  a  pai>er  by  Dr.  Fritz  Miiller  (Kosmos, ,  vi,  p.  449) ;  general 

use  of  shed  hairs  by  larvie  of  Arctiida  in  the  construction  of  their  cocoons; 
description  of  method  in  which  the  larva  of  Eunomia  eagru§  arranges  its  shed 
hairs  to  form  a  protection  for  the  pupa.  * 

The  genus  CoUas, 

(Amer.  Naturalist,  Jan.,  1884,  xvui,  pp.  74-76.) 

Review  of  H.  A.  Hagen's  '^  Contributions  from  the  Northern  Transcontl- 

nentAi  Survey"  (Proo.  Boston  Soc.  Nat.  Hist., ,  xxu,  pp.  150-178) ;  di»- 

onaeion  of  the  nomb^  of  species  of  Colia9  in  North  America;  plastic  nature 
and  olasaiflcational  characters  of  the  genus;  the  logic  of  Hagen's  reasoning 
oOmbines  all  the  cpgimoner  fiod  well  known  forma  under  three  well-marked 
^peoiea, 
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Blley,  Oiiabl.es  V. — Osage  Orange  vs.  Mul  )erry  for  the  Silkworm. 

(Amer.  Naturalist,  Jan.,  1884,  xviii,  pp.  78-79.) 

Comparative  value  of  leaves  of  Madura  auraniiaoa  and  of  Moru9  as  food  for 
ikrioaria  moH;  critical  review  of  the  conclusions  set  forth  by  V.  des  Lauriers. 

The  Chinch-bug  in  New  York  State. 

(Amer.  Naturalist,  Jan.,  1884,  xvui,  pp.  79-60.) 

Critical  review  of  a  circular  issued  from  the  office  of  the  State  Entomolo- 
gist, of  New  York,  Oct.  18,  1883,  and  J.  A.  Lintner's  *'The  Chinch-bug  in 
New  York"  (Science,  Oct.  19,  1883,  ii,  p.  540) ;  the  occurrence  of  Bliuu9  Uu- 
optervi  in  New  York  State,  in  unusual  abundance,  in  1882  and  1883,  is  not 
warrant  for  great  alarm. 

— Bacterial  Disease  of  the  imported  Cabbage- worm. 

(Amer.  Naturalist,  Jan.,  1884,  xvni,  p.  80.) 

Notice  of  observations  by  S.  A  Forbes  on  the  death  of  larva)  of  Pierit  rapm 
from  infection  by  Bacterium  ;  quotation  of  former  mention  of  this  disease  by 
the  author. 

The  Department  of  Insects  in  the  U.  S.  NatUxnal  Museum. 

Rep.  Asst.  Director  U.  S.  Nat.  Mus.  for  1882 :  Report  Smithsonian  Institution 
for  1882  (1884),  pp.  174-183 ;  215-216). 

Shufbldt,  Bobebt  W.— On  the  Ossicle  of  the  Antibrachium  as  found 
in  some  of  the  North  American  Falconidw, 

(Bull.Nutt.  Ornithological  Club,  Cambridge,  Mass.,  Oct.,  1881,  p.  197.) 
A  description  of  the  carpal  sesamoid  in  Cirou$  kud$onicu8.    The  author  gave 
this  sesamoid  the  name  of  the  "  os  prominens." 

The  Claw  on  the  Index  digit  of  the  Oathartidw. 

(Amer.  Naturalist,  Nov.,  1881,  p.  906.) 

This  is  an  account  of  the  discovery  of  a  claw  upon  the  poUex  phalanx  of  all 
our  American  Vultures. 


Bemarks  upon  the  Osteology  of  Opheomurus  ventrcUis. 

(Proc.  U.  S.  Nat.  Mus.  1881,  p.  392.) 

A  quite  complete  account  of  the  Osteology  of  this  apodal  lizard.  The  dis- 
sections go  to  show  that  it  possesses  rudimentary  femora,  but  the  fore-limbs 
are  entirely  absent.  Its  skeleton  is  here  compared  with  GerrhonotuMf  Eumecn^ 
and  others. 

Note  on  Mimus  polyglottus, 

(Bull.  Nutt.  Ornith.  Club,  Cambridge,  Mass.,  July,  1882,  No.  3,  vol.  vui, 
p.  180.) 

Notice  of  the  capture  of  a  specimen  of  this  bird  at  Fort  Fetterman,  Wyo., 
latitude  4l^  23'  35"  N.,  and  longitude  105°  21'  4"  W.,  where  it  was  breeding. 
This  extended  its  geographical  range. 

Notes  upon  the  Osteology  of  Cinclus  mexicanus, 

(Bull.  Nutt.  Ornithological  Club,  Cambridge,  Mass.,  vol.  vii,  Oct.,  1882, 
No.4,  pp.  213-221.) 

An  account  of  the  skeleton  is  given,  and  notice  taken  of  the  structure  of 
the  tarsal  Joint  in  the  young  of  CinduBf  which  presents  many  points  of  in- 
terest. The  lesolts  of  the  examioatioa  show  the  dote  xelatioa  of  the  Dipper 
to  the  genni  8iuru$, 
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Shufeldt,  Eobert  W. — The  number  of  bones  at  present  known  in 
the  pectoral  and  j>elvic  limbs  of  birds. 

(Amer.  Naturalist,  November,  lriH2,  No.  2,  vol.  xvi,  pp.  892-895.) 
A  review  of  the  present  knowledge  of  tho  various  bones  to  bo  found  in  the 
appendicular  skeleton  of  birds,  both  adult  and  young.  A  table  is  presented 
showing  the  number  for  the  upper  extremity,  where  they  amount  to  twenty, 
and  also  one  for  the  lower  extremity,  where  twenty-nine  bones  have  been 
described  and  iittribTited  to  this  limb.  In  neither  case,  however,  do  all  these 
-    segments  ever  occur  in  the  same  subject. 

The  bite  of  the  Gila  Monster  {Heloderma  suspectum). 


(Amer.  Naturalist,  Nov.  1882,  pp.  907,  908.  j 

An  account  of  the  personal  cxperi*  nee  of  the  author,  who  was  bitten  by 
a  Helodemi,  at  the  Smithsonian  Institution.  No  bad  results  followed  after 
the  recovery  from  the  origin;) I  wound,  which  was  severe  and  caused  serious 
symptoms  at  the  time  df  its  indictiou.  The  saliva  of  the  same  specimen  was 
subsequently  examined  by  Dr.  S.  Weir  Mitchell,  of  Philadelphia,  then  en- 
gaged in  experimenting  upon  poisonous  reptiles.  This  eminent  investigator 
pronounced  the  mixed  buccal  secretions  of  the  Gila  Monster  to  be  poisonous 
iu  their  effects  when  taken  into  the  course  of  the  human  circulation. 

Contributions  to  the  Anatomy  of  Birds. 

(Department  of  the  Interior,  United  States  Geological  and  Geographical 
Survey,  F.  V.  Haydeu,  U.  S.  Geologist,  in  charge.  Author's  edition,  extracted 
from  the  Twelfth  Annual  Report  of  the  Survey,  pp.  59:J  to  806,  inclusive. 
Twenty-four  lith.  plates  and  many  cuts  ;  Washington,  October  14,  1882.) 

A  collection  of  the  author's  early  papers,  revised  and  rewritten.  An  account 
is  given,  for  the  first  time,  of  the  skeleton  of  Spcotyto  cunUmlaria  hypogcM. 
The  osseus  system  of  Cremophila  afpesirUj  and  Lanius  ludovicianus  ercubitoridea 
is  also  described.  In  the  "North  American  Tetraonids"  full  descriptions 
are  presented,  in  systematic  tables,  of  the  geographical  ranges  and  varia- 
tions of  all  the  American  partridges  and  grouse.  These  are  followed  by 
complete  investigations  of  tho  osseous  systems  of  the  various  species,  and 
comparisons  with  a  long  list  of  kindred  forms.  A  new  bone,  the  **  pentosteon,'' 
is  described  for  the  carpus  of  the  young  of  CentrocircuSy  and  tho  striking  simi- 
larity between  the  skeletons  of  Cujtidonia  and  PedxcEcetes  is  for  the  first  time 
brought  before  the  attention  of  anatomists.  The  most  complete  of  these  pa- 
pers is  that  on  the  osteology  of  tho  CathartidsB.  The  Caiharlida  Bve  shown  to 
be  entirely  distinct  from  the  Old  World  vultures  and  the  Falconiddiy  and  many 
points  in  the  skeletons  go  to  support  this  conclusion.  The  genus  Peeudogrtf^ 
phuMf  made  by  Kidgway,  is  confirmed  by  these  studies,  and  an  account  is 
given  of  many  of  the  bones  of  this  rare  vulture. 

•    The  habits  of  Mur(cni)psi8  triddctylus  in  captivity ;  with  obser- 


vations on  its  anatomy. 

(Science,  Cambridge,  Mass.,  August  10,  1883,  No.  27,  vol.  ii,  pp.  ir>9-163,4 
figs.) 

A  quite  full  account  of  several  individuals  of  the  Three-fingered  Siren, 
which  the  author  keptiu  confinement  while  making  collections  in  Louisiana. 
Attention  is  called  to  the  prevailing  superstition  on  the  part  of  the  people  of 
all  classes  in  that  State  in  reg{u*d  to  tho  bite  of  this  reptile,  but  from  personal 
experience  the  author  proves  its  harmlessness.  A  very  full  description  of  the 
skeleton  is  given,  with  illustrations  of  the  most  important  parts  of  its  anatomy. 

H.  Mis.  69 ^^U 
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Shufeldt,  Robert  W. — Observations  on  tbe  babits  of  the  American 
GiiameleoD  {Anolis  principalis), 

(AmericAu  Naturalist,  September,  1883,  vol.  xvii.  No.  9  pp.  919-926.  One 
full-page  out.) 

AnoIU  is  au  exceedingly  common,  lizard  in  all  the  gardens  and  parks  in  the 
suburbs  of  New  Orleans,  and  the  author  availed  himself  of  the  opportunity 
during  kis  collecting  tours  in  that  vicinity  to  make  observations  upon  its 
habits,  etc.,  which  are  fully  set  forth  in  this  article.  Attention  is  called  to 
its  breeding,  method  of  capturing  its  food,  and  it  chameleonic  powers. 

This  paper  was  reproduced  by  the  American  Field  (January  14, 1884),  but 
not  properly  accredited  to  the  naturalist.  A  large  series  of  specimens,  col- 
lected at  this  time,  is  now  in  the  Smithsonian  lustitution. 

Observations  upon  the  osteology  of  Podasocys  wantanus, 

(Journal  of  Anatomy  aud  Physiology;  Loudon,  Oct.,  1883, No.  v,  vol. xviii, 
pt.  i,  pp.  86-102,  1  plate.) 

In  this  paper  the  skeleton  of  a  typical  American  plover  has  been  thoroughly 
described,  and  its  skull,  with  other  parts  compared  with  plnvialine  forms. 

A  lithographic  plate  accompanies  the  article,  engnwed  by  F.  Huth,  of 
Edinburgh,  in  which  all  the  principal  bones  fire  shown  from  various  points 
of  view. 

liemarks  upon  the  osteology  of  Phalacrooaraa  bicristatus. 

(Science,  vol.  ii,  No.  41,  Nov.  16, 1883,  pp.  640-642,3  cuts.) 
At  different  times  ornithotomists  have  been  attracted  by  the  many  interest- 
ing points  in  the  skeletou  of  a  cormorant.  This  bird  has  a  peculiar  bone  ar- 
ticulating on  a  mid-point  of  the  occipital  ridge.  This  feature  has  been  de> 
scribed  and  figured  by  Seleuka  and  Eyton.  Marsh  called  it  the  ''nuchal 
bone  *^  ia  one  of  his  papers  on  the  osteology  of  cormorants.  In  this  article  it 
is  again  figured,  being  tipped  up  on  its  side,*  so  that  it  may  be  fully  seen.  It 
does  not  belong  to  the  skull,  but  is  an  ossification  in  mid- plane  of  the  fascia 
between  the  heads  of  the  biventer  cervicis  muscle,  or  ^4]at  may  be  compared 
to  the  ligameutnm  nuches  of  birds.  Other  interesting  features  of  the  skeleton 
of  this  cormorant  are  reviewed. 

Romalea  microptera. 

(Science,  vol.  ii.  No.  47,  Friday,  December  28,  1883,  pp.  811-814,  1  life-size 
lith.  plate.) 

This  paper  is  devoted  to  a  study  of  the  great  black  "  lubber  grasshopper  " 
of  the  South.  The  observations  are  upon  Louisiana  specimens,  and  treat 
particularly  upon  its  breeding  habits  and  behavior  during  captivity.  The 
eggs  and  method  of  laying  them  ai-o  fuNy  described.  The  paper  is  illustrated 
by  a  full-page  lithographic  plate,  giving  the  eggs  and  life-size  figures  of  a 
male  and  female.  The  author  collected  large  series  of  this  insect,  in  all  stages 
of  development,  and  these  now  form  a  part  of  the  entomological  collections 
of  tbe  U.  S.  National  Museum. 

Stearns,  Robert  E.  C— The  edible  clams  of  the  Pacific  coast  and  a 
proposed  method  of  traDsplanting  them  to  the  Pacific  coast. 

(Bull.  U.  S.  Fi^h  Com.,  in,  pp.  353-362.) 

Stejneger,  Leonhard. — Remarks  on  the  systematic  arrangement  of 
the  American  Turd  id®. 

(Proc.  U.S.Nat.  Mus.,  vol.  v,  1882,  pp.  449-483.) 

This  is  by  far  the  most  important  paper  on  the  subject  ever  published.  It 
is  illustrated  by  numerous  outline  figures  of  the  generic  oharaoten.  (B, 
jRidffway.) 
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8t£JNKG£R,  Leonhard. — Gontributious  to  the  history  of  the  Com- 
mander Islands.  No.  1. — Notes  on  the  natural  history,  including 
descriptions  of  new  Cetaceans. 

(Proc.  U.  S.  Nftt.  Mu8.,  vi,  1883,  pp.  58-89.) 

Contaius  descriptions  of  Ziphius  Grebnitzkii  and  BerardiuB  Bairdii  and  notos 
Qpon  other  species  of  mammals,  also  valuable  contribntious  to  ornithology. 

True,  Frederick  W. — On  the  bite  of  the  North  American  coral  snakes 
(genus  Elapg), 

(Amer.  Nat.,  xvii.  1883,  pp.  126-31.) 

That  the  bite  of  the  Floridan  coral  snakes,  Elaps  /ulriu9j  is  poisonous  is 
proven  by  the  symptoms  which  appeared  in  consequence  of  a  wound  in- 
flicted by  one  of  these  serpents.  Pebrile  symptoms  lasted  for  abont  three 
days  and  were  followed  by  ulceration  in  the  bitten  finger.  The  pain  also  re- 
turned from  time  to  time  after  the  normal  condition  of  health  had  been  re- 
covered.  From  other  apparently  authentic  cases  cited  it  appears  that  the 
bite  of  the  coral  snake  may  prove  fatal  to  children  and  possibly'  even  to 
adults. 

Check  list  of  the  reserve  Hud  general  series  of  North  American 

tortoises. 

(Bull. U.S. Nat. Mus.,  No. 24.  1883.  By  H.  C.  Yarrow,  M.  D.  Chelonian 
taxonomy  and  critical  preface  by  F.  W.  True. .   pp.  26-38.) 

— —    The  folk-lore  of  flowers. 

(Notes  and  Queries,  6th  ser.,  vn,  1883,  p.  146.) 

The  date  of  the  advent  of  certain  species  of  fishes  on  the  New  England 

coast  is  associated  by  some  of  the  fishermen  with  the  time  of  blooming  of 

different  flowers.    The  scnppang,  for  example,  comes  when  the  dandelions 

begin  to  bloom,  and  the  striped  bass  when  the  high  blackberries  are  in  bios- 

*    som. 

The  antedating  of  books. 

(Nation,  xxxvi,  18(<J,  p.  12.) 

Calls  attention  to  the  growing  practice  of  giving  books  published  near  the 
close  of  the  year  the  date  of  the  succeeding  year. 

On  a  cinnamon  bear  from  Pennsylvania. 

(Proc.  U.  S.  Nat.  Mus.,  v,  1883,  pp.  653-656.) 

Allusions  to  the  existence  of  a  distinct  species  of  American  bear  of  a  cin- 
namon color  are  to  be  found  in  the  literatnre  of  the  past  hundred  years.  The 
opinion,  however,  that  specimens  of  that  color  are  simply  the  result  of  albi- 
noism  in  the  common  black  bear,  Ursus  americanuSf  seems  now  to  be  well 
established,^xcept,  perhaps,  so  far  as  concerns  the  so-called  cinnamon  bear 
of  the  northwestern  region.  In  the  bear  obtained  in  Pennsylvania  is  repre* 
sent«d  a  condition  of  semi-albinoism  which  extends  to  all  parts  of  the  body. 
The  fnr  is  of  a  clear,  golden  brown,  while  the  naked  portions  of  the  body 
and  the  eyes  are  also  brown,  but  duller. 

On  a  pair  of  abnormal  antlers  of  the  Virginia  deer. 

(Proc.  U.  8.  Nat.  Mus.,  vi,  1883,  p.  151, 1  fig.) 

The  specimen  in  question  represents  a  pair  of  antlers  in  which  the  tynes  of 
the  left  axis  are  normally  developed,  while  on  the  right  side  only  a  single, 
long  brow-tyne  is  present. 

Movement  of  the  arms  in  walking. 

(Science,  i,  1883,  p.  11. ) 
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Trub,  Frederick  W. — Ziphius  ou  the  Now  Jersey  coast. 

(Science,  ii,  16»3,  p.  540.) 

lu  this*  note  is  recorded  the  first  anthonticated  case  of  the  occnrronces  of  a 
species  of  Ziphius  on  the  exhst  coast  of  North  America. 

A  new  sperm  whale. 

(Science,  i,  1883,  p.  470.) 

The  Museum  received  in  May,  1883,  from  the  New  Jersey  coast  a  speciiiion 
of  a  pygmy  sperm  whale  {Kogia)^  the  first  recorded  from  the  North  Atlantic. 
It  was  named  Kogia  Gaodei,  [The  author  is  at  present  of  the  opinion  that 
but  one  species  of  this  genus,  K^hreoioeps,  exists,  and  that  the  species  referred 
to  above  is  invalid.] 

The  Atlautic  right  whales. 

(Sci.  and  Lit.  Gossip,  i,  1883,  pp.  ;2-73.) 

Contains  a  brief  review  of  Dr.  Holder's  paper  upon  BalasHa  cUarvtictu 

Anatomy  of  the  ^luroidea.    (Abstract.) 

(Science,  i,  1883,  p.  24. 

A  monstrous  orang.    (Abstract.) 

(Science,  r,  ISai,  p.  24.) 

Direct  communication  between  the  median  vaginal  cul-de-sac 

and  uro-genital  canal  in  marsupials  after  parturition.    (Abstract.) 

(Science,  i,  1883,  p.  24.) 

Mammals  of  Northeastern  New  York.    (Abstract.) 

(Science,  i,  1883,  p.  24.) 

Distribution  of  the  genus  Macroscelides.    (Abstract) 

(Science,  i,  1883,  p.  53.) 

Anatomical  and  external  characters  of  Zalophus  OUlespii.  *  (Ab- 


stract.) 

(Science,  i,  188.3,  p.  53.) 

—  Mammals  of  Essex  County,  England.    (Abstract.) 

(Science,  l,  1883,  p.  53.) 

—  Asymmetry  of  the  turbinated  bones  in  man.    (Abstract.) 

(Science,  i,  1883,  p.  53.) 

—  Muscles  of  the  raccoon's  limbs.     (Abstract.) 

(Science,  i,  18S3,  p.  82.) 

—  Myology  of  Proteles.    (Abstract.) 

(Science,  i,  1883,  p.  82.)  * 

—  Singing  mice.    (Abstract.) 

(Science,  i,  1883,  p.  82.) 

—  The  evolution  of  deer-antlers  and  atavism  in  the  hog-deer. 


,   (Abstract.) 

(Science,  1,1683,  p.  184.) 

Behavior  of  the  American  flying-squirrel  in  conflncment.    (Ab- 


stract.) 

(Science,  i,  1883,  p.  181.) 
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Tbue,  Frederick  W.— Taxonomy  of  the  hoofed  quadrupeds.    (Ab- 
stract.) 

(Science,  i,  1883,  p.  182.) 

On  Halfchccrus  grypu$.    (Abstract.) 

(Science,  i,  1883,  p.  204. ) 

The  arrangement  cf  the  turbinal  bone  in  the  fissiped  carniv- 
ores.   (Abstract.) 

(Science,  i,  1883,  p.  289. ) 

Harder's  glands  in  rodents.    (Abstract.) 

(Science,  i,  1883,  p.  289. ) 

The  color  of  horses.    ( Abstract.) 

(Science,  i,  1883,  p.  289.) 

The  baleen  whales.    (Abstract.) 

(Science,  i,  1883,  p.  289.) 

The  domestic  animals  of  Gamargne.    (Abstract.)     • 

(Science,  l,  1883,  p.  317.) 

The  nature  of  elephants'  milk.    (Abstract.) 

(Science,  l,  1883,  p.  317.) 

American  sirenians.    (Abstract.) 

(Science,  1. 1883,  p.  346.) 

Duration  of  fecundity  in  man.    (Abstract.) 

(Science,  i,  1883,  p.  346. ) 

The  intermedins  of  the  carpus  in  man  and  other  mammals. 


(Abstract.)  % 

(Science,  i,  1883,  p.  34a) 

—  The  bottle-nose  whale.    (Abstract.) 

(Science,  i,  1883,  p.  555. ) 

—  A  hybrid  between  the  gayal  and  zebu.    (Abstract.) 

(Science,  ii,  1883,  p.  89. ) 

—  Homologues  of  the  parts  of  the  temporal  bone.    (Abstract.) 

(Science,  u^  1883,  p.  113. ) 

—  Color-markings  of  mammals.    (Abstract.) 

(Science,  u,  188^,  p.  144.    Quar.  Jour.  Royal  Micros.  Soc,  III,  1883,  p.  631.) 

—  Epiphyses  on  the  centra  of  the  vertebrsB  of  the  manatee.   Ab- 


stract.) 

(Science,  ii,  1883,  p.  207. ) 

—  The  Os  intermedium  of  the  foot.    (Abstract) 

(Science,  ii,  1883,  p.  448.) 

—  The  species  of  hogs.    (Abstract.) 

(Science,  u,  1883,  p.  548. ) 

—  Sexual  variation  of  Bhytina.    (Abstract.) 

(Solence,  n,  1883,  p.  694. ) 
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Waloott,  Charles  Doolittle. — Iqjnij  BUBtained  by  the  eye  of  a 
Trilobite  at  the  time  of  the  moalting  of  (he  shell. 

(Amer.  Jour.  Sot.,  Oct.,  1883,  toL  xxvi,  p.  302.)  Description  of  the  injury 
received  by  the  eye  of  IWBmut  cnuHeauda  doriDg  the  lift  of  the  animaL) 

New  species  of  fossils  from  the  Trenton  group  of  New  York. 

(Pamphlet  in  advance  of  35th  Rept.  N.  Y.  State  Mnaeam,  Nat.  Hist.,  issoed 
Oct.  15,  1883,  8  pp.,  8  vo.,  1  pL) 

One  new  genos  of  crinoidea,  Meroerinuif  and  the  following  speeies  are  de- 
scribed :  MerocrinuM  tjfpu$,  Merocrinu$  eorrobaratuM,  OljfpioeHmua  mr§mim$j  Gljfp- 
tocriMtut  9ulniodo9U9f  loerinm  TremUmeMU,  DendrocnHma  rtirmeiUUf  CtUoeoctinMt 
Barrandii,  MetopUma  BilU^gti,  Be^riekia  bella,  LeperdiUa  (/)  arauiAa. 

Cambrian  System  in  the  United  States  and  Canada  (abstract). 

(Bulletin  Philosophical  Soc.,  Washington.  Read  Nov.  24,  1883.  Vol.  vi, 
p.  97.) 

Defines  the  formations  included  within  the  Cambrian  system  on  strati- 
graphic  evidence. 

Pre-Carboniferous  strata  in  the  Orand  Ca&on  of  the  Colorado, 

Arizona. 

(Amer.  Jour.  Sci.,  Dec.,  1883,  vol.  xxvi,  pp.  437-442  and  p.  484.) 
Describes  the  Potsdam  and  pre-Potsdam  horizons  of  the  Cambrian. 

Fresh-water    shells   from  the    Paleozoic  rocks  of  Nevada. 


Notes  and  figures  of. 

(Science,  Dec.  21,  1883,  vol.  II,  No.  46,  p.  809.) 

Cue  genus,  Zaptychins,  and  the  following  species  are  mentioned  and  illns- 
trated  by  outline  figures:  Zaptychius  Carhonaria,  n.  g.,  n,  sp.,  PAyto  yritcaf 
n.  sp.,  Ampullaria  Powelli,  n.  sp. 

Ward,  Lester  F. — Captain  C.  £.  Datton  on  the  Hawaiians. 

(Science,  February  9,  1883,  i,  pp.  9-10.) 

Report  of  an  oral  coominnication  made  by  Captain  Dntton  before  the  Anthro' 
pological  Society  of  Washington,  January  2,  1883,  on  the  above  subject,  from 
notes  taken  down  and  written  out. 


—  Plant  life,  past  and  present. 

(Science,  May  4, 1883,  i,  pp.  358-359.) 

Abstractof  a  lecture  dolivered  at  the  National  Museum  February  S4, 1883. 
Gives  the  system  of  botanical  classification  proposed  in  the  lecture,  and  a  table 
showing  the  number  of  species  of  fossil  plants  belonging  to  eafth  of  the  prin* 
cipal  groups  for  the  several  geological  horizons,  as  also  the  number  of  living 
plants  of  each  group  known  or  estimated. 

—  Dynamic  sociology,  or  applied  social  science^  as  based  npon 
statical  sociology  and  the  less  complex  sciences. 

Two  volumes,  12mo.  Vol  i,  xx  +  706  pp.,  vol.  n,  vii4-  690  pp.  New  York, 
D.  Appleton  &  Co.,  188:3  (published  June 2). 

The  principal  aim  of  this  work  is  to  point  out  the  superiority  of  the  method 
of  intelligent  design  over  that  of  spontaneous  self-adjnstment  in  the  attain- 
ment of  the  objects  of  desire  and  of  social  advancement.  It  is  a  plea  for  the 
legitimacy  of  intelligent  action  on  the  part  of  society  in  securing  its  own  in- 
terests and  advantage  as  against  the  philosophy  of  inaction  which,  in  reeog* 
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tiizing  the  great  secular  effects  of  non-intellectualized  activities,  negleets  the 
factor  of  mind  which  entered  into  the  problem  at  a  certain  point,  and  which' 
tends  to  discourage  the  exercise  of  the  legitimate  power  that  mind  is  capable 
of  exerting  for  the  general  good.  The  work  is  au  argument  against  the  lai$seg 
/aiftf  doctrine  aad  in  support  of  a  general  policy  of  regulation  applied  to  so- 
cial operations  according  to  the  same  principles  as  those  on  which  physical 
phenomena  are  regulated  by  the  Inventive  genius  of  man. 

« 

Ward,  Lester  F. — Marsh  and  aquatic  plants  of  the  Korthern  United 
States,  many  of  which  are  suitable  for  carp  ponds. 

Bulletin  U.  8.  Fish  Com.,  iii,  Sept.  6,  18«i,  pp.  257-265.) 
'  The  geographical  range  of  the  species  is  given,  and  those  specially  desig- 
nated that  are  found  in  the  District  of  Columbia  and  vicinity  of  Washing- 
ton. 


—  On  the  position  of  the  Qamoi)etal8e. 

(Proceedings  of  the  American  Association  for  the  Advancement  of  Science, 
Montreal,  1882  [Salem,  1883],  vol.  xxxi,  pp.  460-402). 

Abstract  of  a  paper  read  before  the  biological  section,  designed  to  show 
that  the  GamopetalsD  are  the  roost  highly  developed  type  of  Dicotyledons, 
were  latest  developed,  and  should  occupy  the  highest  place  in  the  systematic 
arrangement. 

—  The  organic  componnds  in  their  relations  to  life. 

-  (Proceedings  of  the  American  Association  for  the  Advancement  of  Science, 
-  Montreal,  l**&  T  Salem,  1883],  vol.  xxxi,  pp.  493-494.) 

Abstract.  This  paper  was  published  in  full  in  the  American  Naturalist, 
Dee.  1882,  xvi,  pp.  968-979,  and  its  title  appears  in  the  report  of  the  assist- 
ant airector  of  the  National  Museum  for  1^,  pp.  67-68. 

—  Classification  of  organisms. 

(Proceedings  of  the  American  Association  for  the  Advancement  of  Science, 

Montreal,  1882  [Salem,  1883],  vol.  xxxi,  pp.  493-494.) 

Abstract  of  a  paper  read  before  the  biological  section.  Organisms  are 
classified  according  to  their  ability  to  appropriate  nutriment  from  inorganic 
or  only  from  other  organic  l>odie8.  The  paper  was  read  from  proof  sheets  of 
chapter  iv  of  **  Dynamic  Sociology," (vol.  i,  pp.  347-355,)  then  passing  throngh 
the  press. 

—  Beport  to  the  Director  of  the  United  States  Geological  Survey 
on  the  operations  of  the  division  of  paleobotany  during  the  fiscal 
year  1882-^83. 

(Fourth  Annual  Report  of  the  U.  S.  Oeological  Survey  (Report  of  the  Secro- 
tary  of  the  Interior,  vol.  in),  pp.  50-51.  Washington,  Government  Printing 
Office,  1883.) 

—  Scientific  notes  communicated  to  Science : 

1.  On  the  preliminary  study  of  a  collection  of  fossil  ])lantA  from 
the  Lower  Yellowstone. 

(Science,  June  15,  18ej3,  i,  p.  559.) 

2.  On  Gray  and  Trumbull's  review  of  De  Candolle's  ^<  Origiue  des 
plantes  cnltiv^s.'' 

(8oi6Dce,  Juno  29,  1883,  i,  p.  616.) 
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Ward,  Lester  F.— Continued. 

3.  On  a  collection  of  fossil  plants  from  the  Fort  Union  group 
made  by  the  writer  during  the  mouths  of  July  and  August,  1883, 
in  the  Yellowstone  and  Missouri  Valleys. 

(Science,  October  12,  1883,  ii,  p.  517.) 

4.'  On  the  descent  of  the  Missouri  River  from  Fort  Benton,  Mont., 
to  Bismarck,  Dak.,  in  an  open  boat  by  a  geological  party  of  which 
the  writer  was  a  member,  made  in  August  and  September,  1883. 

(Science,  October  12, 1883,  ii,  pp.  517-ol8. ) 

*  • 

Remarks  before  the  Anthropological  Society  at  its  fifty-eighth 

meeting,  held  November  7, 1882,  upon  the  address  of  Dr.  J.  C.  Well- 
ing, vice-president  of  the  Section  of  Sociology,  on  the  "  Turning- 
point  of  modern  sociological  science.'' 

(Transactions  of  tlie  Anthropological  Society  of  Washington,  ii,  pp.  31-33, 
Washington,  1883.) 

Criticism  of  the  views  of  Messrs.  Herbert  Spencer,  W.  R.  01«g,  and  others 
who  oppose  all  hnnianitarian  enterprises,  on  the  gronnd  that  they  are  con- 
trary to  the  law  of  the  survival  of  tho  fittest,  and  that  they  tend  to  produce 
social  degeneracy.  It  was  held  that  all  distinctively  hnman  activity  is  op- 
posed to  the  natural  method  of  development,  and  is  far  more  effective. 

The  department  of  fossil  plants  in  the  U.  S.  National  Museum, 

1882. 

(Report  of  Assistant  Director  U.S.  Nat.  Mus.  for  1882,  (1883).  Smithsonian 
Report  for  1882  (1884)  pp.  150-151, 183-186.) 

White,  C.  A. — Glacial  drift  in  the  Upi)er  Missouri  Kiver  region. 

(American  Journal  of  Science,  March,  1883,  vol.  xxv,  p.  206.)  . 

t 

On  the  Macrocheilus  of  Phillips,  Plectostylus  of  Conrad,  and 

Soleniscus  of  Meek  and  Worthen. 

(Proceedings  U.  S.  National  Museum,  1883,  vol.  vi, p.  184.) 

Progress  of  Invertebrate  Palaeontology  in  the  United  States 


for  the  year  1882. 

(American  Naturalist,  June,  1883,  vol.  xvii,  p.  598.) 

—  Burning  of  Lignite  in  »itu. 

(American  Journal  of  Science,  July,  1883,  vol.  xxvi.  No.  151,  p.  24.) 

—  Commingling  of  Ancient  Faunal  and  Modern  Floral  Types  in 
the  Laramie  Group. 

(American  Journal  of  Science,  August,  1883,  vol.  xxvi,  p.  120.) 

—  Existence  of  a  deposit  in  Northeastern  Montana  and  Northwest- 


ern Dakota  that  is  possibly  equivalent  with  the  Green  Bi ver  Groups. 

(American  Journal  of  Science,  June,  1883,  vol.  xxv,  p.  411.) 

—    The  Department  of  Fossil  Invertebrates  in  the  U.  S.  National 


Museum  in  1882. 

(Report  Asst.  Director  U.  S.  Nat.  Museum  for  1882.    Report  Smithsonian 
liistitnto  for  1882  (1884),  pp.  149-150, 186,  221-222.) 
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WiNSLOW,  Francis. — Great  International  Fisheries  Exhibition.  Lon- 
don, 1883.  (Section  ^-)  Catalogue  of  the  economic  moUnsca  and 
the  apparatus  and  appliances  used  in  their  capture  and  preparation 
for  market  exhibited  by  the  United  States  National  Museum.  8vo. 
pamphlet,  86  pages.  Washington :  Government  Printing  Office.  * 
1883. 

Yarrow,  H.  C. — Bulletin  of  the  United  States  National  Museum,  No. 
24»  Check  List  of  North  American  Beptilia  and  Batrachia,  with 
catalogue  of  specimens  in  U.  S.  National  Museum,  by  H.  C.  Yar- 
row, M.  D.,  Honorary  Curator,  Department  of  Reptiles.  Wash- 
ington :  Government  Printing  Office.    1883.    8vo.    pp.  i-v,  1-249. 

Accessions  to  the  Department  of  Keptiles  in  the  U.  S.  National 

.Museum,  1882. 

(Report  A88t.  Director  U.  8.  Nat.  Mas.  for  1882  (1883),  pp.  8G-87;  Report 
SmithBonian  Institution  for  1882  (1884),  pp.  204-205.) 

Teates,  William  S. — Accessions  to  the  Department  of  Minerals,  U. 
8.  N.  M.,  1882. 

(Report  Asst.  Director  U.  S.  Nat.  Mus.  for  1882  (1883),  pp,  104-105;  Rep. 
Smithsonian  Institution  for  1682  (1884),  pp.  222-223.) 


III.— PAPERS  BY  INVESTIGATORS  NOT  OFFICERS  OF  THE  MUSEUM. 

[Anonymous]. — Microscopical  objects  at  the  Fisheries  Exhibition. 

(Am.  MontLly  Micro.  Joum.,  iv,  No.  7,  pp.  128, 129,  Julj,  1883.) 

Describes  briefly  a  collection  of  American  fresh-water  sponges,  prepared  by 

Mr.  Edward  Potts,  of  Philadelphia,  and  exhibited  at  the  Loudon  Fisheries 

Exhibition  by  the  National  Mnsenm. 

Belding,  L. — Catalogue  of  a  collection  of  Birds  made  at  various  points 
along  the  western  coast  of  Lower  California,  north  of  Cape  Saint 
Eugenia.    (Edited  by  E.  Kidgway.) 

(Proc.  U.  8.  Nat.  Mus.,  vol.  v,  pp.  527-532.) 

Catalogue  of  a  collection  of  Birds  made  near  the  southern  ex- 
tremity of  Lower  California.    (Edited  by  E.  Eidgway.) 

(Proc.  U.  S.  Nat.  Mus.,  vol.  v,  pp.  532-550.) 

.  List  of  Birds  found  at  Ouaymas,  Sonora,  in  December,  1882, 


and  April,  1883. 

(Proc.  U.  S.  Nat.  Mus.,  vol.  vi,  pp.  343-344.) 

Second  catalogue  of  a  collection  of  Birds  made  near  the  south- 


em  extremity  of  Lower  California.    (Edited  by  E.  Eidgway.) 

(Proo.  U.  S.  Nat.  Mus.,  vol.  vi,  pp.  344-352.) 

Bbewsteb,  William.— On  a  collection  of  Birds  made  by  Mr.  F.  Ste- 
phens in  Arizona.    (Concluded  from  vol.  vn,  p.  212.) 

(Bull.  Niitt.  Om.  Club,  vol.  vui,  Jan.,  1883,  pp.  21-36.) 
Based  in  part  upon  *<  material  in  the  National  Mnsenm";  see  nnder  Calli' 
pt^la  iquamata  oa$tanogastriSf  p.  34. 
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Brewster,  Whxiam. — On  an  apparently  New  Onll  from  Bastera  North 
America.  ^ 

(Ball.  Nntt.  Oni.  Clob,  vol.  vm,  Oct.,  1883,  pp.  314-^19.) 
Laru9  kumlieniy  Brewster,  the  type  being  No.  76265,  U.  8.  Nfttion*!  Mnsenm, 
from  Cumberland  Sonnd. 

Bush,  Katharine  J.— Catalo^e  of  Mollusca  and  Echinodermata 
dredged  on  the  coast  of  Labrador  by  tbe  expedition  nnder  the 
direction  of  Mr.  W.  A.  Steams,  in  1882. 

(Proc.  U.  S.  Nationiii  Mnsenm,  1883,  toI.  vi,  pp.  236-247,  pi.  9.) 

Enumerates  seTenty-nine  species  of  Mollnsca  and  fifteen  species  of  BU^bi- 
nodennata,  and  gives  a  list  of  the  species  previonsly  obtained  in  the  same  re- 
gion by  Prof.  A.  S.  Packard,  Jr.,  and  not  found  by  Mr.  Steams.  Of  the  Echi- 
,  nodennata,  three  species  belong  to  the  HQlothurid4B,  two  to  the  Eekin&idea,  fire 
to  the  ABterddea^  and  five  to  the  Opkiuroidea.  Brief  notes  are  given  on  the 
localities  of  occurrence,  depths,  &c.  The  collections  of  Mr.  Steams  now  be- 
long to  the  National  Museum. 

OouES,  Elliott. — Note  on  "  Passerculns  caboti.'' 

(BoU.  Nutt.  Ora.  Clnb,  Jan.,  1883,  vol.  viii,  p.  58.) 

Based  upon  "  specimen  No.  62373 ;  Mas.  Smiths. Inst.,  from  Nahant,  Mass." 

■  Note  on  the  Mississippi  Kite. 

(Boll.  Nutt.  Ora.  Club,  Jan.,  1883,  vol.  vin,  p.  61.) 

Referring  to  specimen  No.  89570,  IT.  S.  Nat.Mus.,  froQi  Bluffton,  South  Car- 
olina. 

OiLL,  Theodore. — On  the  family  GentroppmidsB. 

(Proc.  U.  S.  Nat.  Mus.,  vol.  vi,  Feb.  28,  1883,  pp.  484-485,  plate  zi.) 

Nomenclature  of  the  Xiphiids. 

(Proc.  U.  S.  Nat.  Mus.,  vi,  Feb.  28,  1883,  pp.  485-486.) 

On  the  family  and  snbfamilies  of  Garang^dsD. 

(Proc.  U.  S.  Nat.  Mus.,  vi,  Feb.  28,  1883,  pp.  487-493.) 

Note  on  the  Leptocardians. 

(Proc.  U.  S.  Nat.  Mus.,  vi,  March  21,  1883,  pp.  515-520.) 

Note  on  the  Petromyzontids. 

(Proc.  U.  S.  Nat.  Mus.,  vi,  March  21,  1883,  pp.  521-525.) 

Supplementary  note  on  the  Pediculati. 

(Proc.  U.  S.  Nat  Mus.,  vi,  March  21, 1883,  pp.  557-55a) 

Note  on  the  Pomatomidad. 

(Proc.  U.  S.  Nat.  Mus.,  vi,  March  21,  1883.  p.  557.) 

Note  on  the  Affinities  of  the  Ephippioids. 

(Proc.  U.  S.  Nat.  Mus.,  vi,  March  23, 1883,  pp.  557-560.) 

On  the  relations  of  the  family  LobotidsB. 

(Proc.  U.  S.  Nat.  Mas.  vi,  March  23,  1883.  pp.  560-561.) 

Note  on  the  relationship  of  the  Echeneidids. 

(Proc.  U.  S.  Nat.  Mus,,  Vi,  March  23, 1883.  pp.  561-566,  pi.  xlL) 

■     Note  on  the  genus  Sparus. 

(Proo.  U.  S.  Nat.  Mus.,  vi,  March  23, 1883,  pp.  566-567.) 
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QiLLy  Theodore. — On  the  proper  name  of  the  Blaefish. 

(Proo.  U.  a  Nat.  Mus.,  March  23, 1883,  vol.  vi,  pp.  5G7-570.) 


Diagnosis  of  new  genera  and  species  of  deep-sea  fish-like  ver- 
tebrates. 

(Proc.  U.  8.  Nat.  Mns.,  Nov.  27, 1883,  vol.  vi,  pp,  253-260. ) 

OiLL,  Theodore,  and  John  A.  Byder. — Diagnoses  of  new  genera  of 
Nemichthyoid  eels. 

(Proc.  U.  8.  Nat.  Miw.,  Nov.  27,  1883,  vol.  vi,  pp.  260-262.) 

On  the  anatomy  and  relations  of  the  EnryphdryngidaB. 

(Proc.  U.  8.  Nat.  Mus.,  Nov.  27,  Dec.  13, 1883,  vol.  vi.  pp.  262-273.) 

Harger,  Osoar. — Eeports  on  Besnlts  of  Dredgings,  ander  the  super- 
vision of  Alexander  Agassiz,  on  the  east  coast  of  the  United  States, 
during  the  summer  of  1880,  by  the  U.  S.  Coast  Survey  steamer 
Blake,  Commander  J.  B.  Bartlett,  IJ.  S.  N.,  commanding,  (xxiii.) 
Beport  on  the  Isopoda,  by  Oscar  Harger. 

( Ball.  Mns.  Comp.  Zool.  of  Harvard  College,  xi.  No.  4,  September,  1883,  pp. 
91-104,  pi.  i-iv.) 
Enumerates  9  species,  of  which  nearly  all  are  described  at  some  length,  as 
follows : 

drolana  apinipes  Bate  &  Westwood,  pi.  1,  figs.2-2<l;  pi.  ii,  figs.  1-lc,  p.  91. 
drolana  tniprevM,  sp.  nov.,  pi.  1,  figs.  3-^;  pi.  ii,  figs.  3-3o,  p.  93. 
JSgapwra  Kroyer  (not  descr.),  p.  95. 
f^Sga  Wehhii  Schiodte  &,  Meinert  (not  descr.),  p.  95. 
j^ga  inciBa  Schiodte  &  Meinert,  pi.  3,  fig.  1,  p.  96. 
Rodmela  oculatay  sp.  nov., pi.  ili.,  figs.  2-2a ;  pi.  iv,fig.  l,p.  97. 
Roeinda  americana  Schiodte  &,  Meinert,  pi.  iii,  figs.  3-3a,  4 ;  pi.  iv,  figs. 

2-2a,  p.  98. 
Rocmela^  sp.  (not  descr.),  p.  99. 

S^oenfu  infelix  Harger,  pi.  iii,  figs.  5-5a ;  pi.  iv,  figs.  3-3A,  p.  100. 
Three  of  these  species  are  also  recorded  firom  the  collections  of  the  U.  S. 
Fish  Commission — Cirolana  impressa,  Bodnela  Americana,  and  SyoenuM  infelix. 
The  plates  are  photo-lithographs,  from  drawings  by  J.  H.  Emerton. 

HuBBEGHT,  A.  A.  W. — En  verwaarloosd  Yolksbelang. 

(De  Geds,  Utrecht  No.  7, 1883.) 

Fish  culture  as  seen  at  the  London  Exhibition,  with  special 

references  to  its  history,  apparatus,  and  the  methods  used  in  the 
United  States. 

(BnU.  U.  S.  Fish  Commission,  m,  pp.  337,348. 

A  description  of  the  American  section  of  the  Fishery  Exhibition  and  its 
teachings.    A  translation  of  the  above. 

JoBDAK,  David  S.,  and  Ghables  H.  Gilbebt.— On  certain  neglected 
generic  names  of  Lac^p^e. 

(Proc.  U.  8.  Nat,  Mus.,  March  23, 1883,  v,  pp.  570-573.) 

On  the  synonymy  of  the  genus  Bothusy  Baflnesqae. 

(PtOG.  U.  S.  Nat.  Mas.,  ▼,  pp.  S76-577. ) 
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Jordan,  Dayid  S.,  and  Charles  H.  Gilbert. — ^Description  of  a  new 
species  of  Artedius  (Artedius  fenestraXis)  from  Paget  Sound. 

(Proc.  U.  8.  Nat.  Mus.,  April  19,  1«83,  v,  pp.  577-579.) 

Description  of  a  new  species  of  Urolophus  ( Urolophus  cuterins) 

from  Mazatlan  and  Panama. 

(Proo.  U.  8.  Nat.  Mus.,  April  19,  1883,  v,  pp. 579-580.) 

Notes  on  a  collection  of  fislies  from  Charieston,  S.  Carolina, 

with  description  of  three  new  species. 

(Proc. U.  8.  Nat. Mus., May  12, 1883,  v,  pp.  681-620,  April  19.) 

123  species  are  enumerated,  20  not  before  known  north  of  Key  West.  GMhb 
enocMmu8f  n.  s.,.p.  611 ;  Gohiva  thaUusinut^  n.  s.,  p.  612;  Prienotus  aarritor,  u.  h., 
p.  615. 

List  of  fishes  now  in  the  museum  of  Yale'College,  collected  by 


Prof.  Frank  H.  Bradley,  at  Panama,  with  description  of  three  new 
species. 

(Proc.  U.  8.  Nat.  Mus. ,  May  12, 1883,  V,  pp.  620-632. ) 

96  species  are  mentioned,  18  new  to  Panama.  A  set  of  the  duplicates  is 
in  the  National  Museum:  Sidera  Veirillii  n. s.,  p. 623;  EmhUmariay  n.  g.,  p. 
627;  EmbJemarta  nivipes,  n.  8.,p.  627;  Dac(yZo«ooptf«,  n.  s.  (t),  p.628;  Arothron 
erethizon,  n.  s.,  p.  631. 

—  ,  Description  of  two  new  species  of  fishes  {Myrophis  vafer  jind 
Ohloroscomhrus  orquetd)  from  Panama. 

(Proc.  U.  S.  Nat.  Mus.,  May  12, 1883,  v,  pp.  64&-647.) 

Myrophis  va/er,n.s.,  Panama,  p.  645;  CMorosoombruB  orqueiat  n.  s.,  Panama 
p.  646. 

—  Description  of  a  new  eel  {Sidera  casianea)  fronT  Mazatlan. 

(Proc.  U.  8.  Nat.  Mus.,  May  12,  1883,  v,  pp.  647, 648.) 
Sidera  castaneay  n.  s.,  Mazatlan,  p.  647. 

—  On  the  nomenciatare  of  the  genns  Ophichthys. 

(Proc.  U.  S.  Nat.  Mus.,  May  12,  1883,  v,  pp.  648-651.) 
17  species  are  enumerated. 

—  Notes  on  the  nomenclature  of  certain  North  American  fishes. 

(Proc.  U.  8.  Nat.  Mus.,  vol.  vi,  pp.  110,  111,  July  27,  1883.) 

—  Description  of  two  new  species  of  fishes  (Aprian  ariammtut  and 


Ophidium  beani)  from  Pensacola,  Florida. 

(Proc.  U.  8.  Nat.  Mus.,  Sept.  20,  1883,  vol.  vi,  pp.  142-144.) 

—  A  review  of  the  American  Caranginas. 

(Proc.  U.  8.  Nat.  Mus.,  Oct.  5,  1883,  vol.  vi,  pp.  188-207.) 

—  Note  on  the  genera  of  Petromyzontid<B. 

(Proc.  U.  8.  Nat.  Mus.,  Oct.  5,  1883,  vol.  vi,  p.  208.) 

Description  of  a  new  Murcenoid  eel  {Sidera  chlevastes)  from  the 


Galapagos  Islands. 

(Proc.  U.  8.  Nat.  Mus.,  Oc^.  5, 1883,  vol.  vi,  pp.  208-210.) 
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JoBDAN,  David  S.,  and  Charles  H.  Gilbert. — Description  of  a  new 
species  of  Bhinobatus  {Bhinobatus  glaucostigma)  firom  Mazatlan, 
Mexico. 

(Proc.  U.  S.  Nttt.  Mns.,  Oct.  5,  1883,  vol.  vi,  pp.  210-211.) 

Jordan,  David  S.,  and  Joseph  Swain. — List  of  fishes  collected  in  the 
Clear  Fork  of  the  Cumberland,  Whiteley  County,  Kentucky,  with 
description  of  three  new  species. 

(Proo.  U.  S.  Nat.  Mns.,  Nov.  27,  1883,  vol.  vi,  pp.  248-251.) 

JouY,  Pierre  Louis. — Ornithological  notes  on  collections  made  in 
Japan  from  June  to  December,  1882. 

(Proc.  U.  S.  Nat.  Mus.,  vol.  vi,  pp.  273-318.) 

An  important  annotated  list  of  100  species,  nearly  all  n^presented  by  nn- 
meroas  specimens  now  in  the  National  Mnsenru  collection. 

Luge,  Thomas  R. — Occurrence  of  Baluies  capriscusy  Gmelin  (Leather- 
jacket  or  File-fish),  at  New  Bedford,  Mass. 

(BaU.  U.  S.  Fish.  Com.,  vol.  iii,  Dec.  7,  iea%  p.  469.) 

Lawiienoe,  George  N.  (New  York  City.) — Characters  of  a  new  spe- 
cies of  pigeon  of  the  genus  Engyptila^  from  the  island  of  Grenada, 
West  Indies.  The  Auk,  vol.  i,  April,  1884,  pp.  180, 181.  (J^.  tceZ/«t, 
Lawr.,  type  in  U.  S.  ^N'ational  Museum  collection.) 

LiNDENKOHL,  C— Notcs  on  the  model  of  the  Gulf  of  Maine,  con- 
structed for  the  United  States  Fish  Commission. 

(Bull.  U.S. Fish  Com.,  iii,  pp.  449-454.) 

Lowell,  James  Eussell. — Success  of  the  United  States  Exhibit  at 
the  London  International  Fisheries  Exhibition.  (Dispatch  !No.  55 
to  Hon.  Frederick  T.  Frelinghuysen,  Secretary  of  State.) 

(Bull.  U.S. Fish  Com.,  ui,  pp.  447-8.) 

Newbebby,  John  8. — Brief  descriptions  of  fossil  plants,  chiefly  ter- 
tiary, from  Western  North  America. 

(Proc.  U.  S.  Nat.  Mus.,  Feb.  28, 18«3,  v,  pp.  502-574.) 

58  new  siHscies  are  described,  chiefly  from  the  collection  of  Dr.  F.  V.  Il.ny- 
den. 

Nutting,  C.  C. — On  a  collection  of  binls  from  the  Hacienda  '*  La 
Palma,^  Gulf  of  Nicoya,  Costa  Rica. 

(Proc.  U.  S. Nat.  Mns.,  1883,  v, pp.  382-395.) 

CoDiains  alBO  a  few  notes  on  the  mammals  of  that  region. 

Nye,  WiLLABD,  jr. — Yje\9>  {Angvilla  rostrata)  in  New  Bedford  water- 
pipes.    Mackerel  abundant  in  Amherst  River. 

(Boll.  U.  S.  F.  C,  vol.  II,  1882,  Mar.  21, 1883,p.  272.) 

Kydek,  John  A. — On  the  thread -bearing  eggs  of  the  silversides  (Men- 
idia). 

(Bull.  U.  S.  Fish  Com.,  Ill,  pp.  193-196.) 

Preliminary  notice  of  the  development  and  breeding  habits  of 

the  Potomac  Catfiah,  Amiurus  alMdus  (Le  Sueur)  Gill. 

(Bull,  U.  S,  Fittb  Com.,  ui,  pp.  225-^. ) 


318  BBPORT  ON  NATIONAL  MUSEUM. 

Ktdbb,  John  A.— Bearing  oysters  from  artificially-fertilized  eggs, 
together  with  notes  on  pond  cultore,  &c. 

(Ball.  U.  8.  Viah  Com., m,  pp.  281-294.) 

lieport  on  the  abnormal  appearance  of  some  shad  eggs  from  a 

fish  kept  in  confinement  at  Havre  de  Grace,  Md. 

(Ball.  U.  S.  Fisli  Com.,  m,  p.  440.) 

Bearing  oysters  from  artificially  impregnated  ^gs. 

(Science,  u,  pp.  6(M!2.) 

The  law  of  nuclear  displacement  and  its  significance  in  em- 


bryology. 

(Science,  i,  pp.  275-277,  with  cat.) 

Development  of  the  membrane  bones  of  the  skull  of  the  pike. 

(Science,  i,  p.  513.) 

The  protozoan  parasites  of  the  oyster. 

(Science,  i,  p.  567.) 

Oyster  culture  in  Holland. 

(Science,  u,  p.  79.) 

Bearing  oysters  from  artificially  fertilized  eggs  at  Stocktony  Md. 

Science,  ii,  pp.  463-464.) 

Primitive  visual  organs. 

(Science,  ii,  pp.  39-40.) 

(See,  also,  under  Gill  and  Ryder,  in  Partli.) 

Saunders,  Howard. — ^On  the  birds  exhibited  in  the  International 
Fisheries  Exhibition. 

(The  Ibis,  fifth  series,  Oct.,  1883,  vol.iv,  pp.  346-352.) 
Contains  a  very  favorable  notice  of  the  U.  8.  National  Museum  exhibit  of 
North  American  aquatic  and  fish-eatiug  birds,  on  pp.  350, 351. 

SOLATER,  P.  L. — ^Review  of  the  species  of  the  family  IcteridsB.    Part 
i,  Gassicinse. 

(The  Ibis,  fifth  series,  April,  1883,  vol.  iv,  pp.  145-163,  pis.  vi,  vii.) 
Frequent  reference  to  National  Mnsenm  specimens. 

A  review  of  the  species  of  the  family  Icteridae.    Part  ii,  Icte- 

riucB. 

(The  Ibis,  fifth  series,  July,  1883,  vol.  iv,  pp.  35:^374,  pi.  xi.) 
Contains  frequent  mention  of  National  Museum  specimens,  loaned  for  exam- 
ination. 

Smith,  Rosa. — On  the  life  coloration  of  the  young  of  Pamaoentnu 
rubicundus, 

(Proc.  U.  8.  Nat.  Mus.,  May  23,  1883,  v,  pp.  652-653.) 
Specimen  from  La  Jollas,  near  San  Diego,  Cal. 

The  life  colors  of  Cremnohates  integripinnis. 

(Proc.  U.  S.  Nat.  Mus.,  Oct.  5, 1883,  vol.  vi,  1883, pp. 216-217.) 

Note  ou  the  occurrence  of  Oasterosteua  tciUianutonij  6rd.|  in  an 

artesian  well  at  San  Bernardino,  Gal. 

(Proc.  U.  S.  Nat.  Mus.,  Oct.  5, 1883,  vol.  vi,  1883, p.  217.) 
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Smith,  Uosa. — Notes  on  tbe  fishes  of  Todos  Santos  Bay,  Lower  California. 

(Proc.  U.  8.  Nat.  Mas.,  Oct.  25, 1883,  vol.  vi,  1883,  pp. 232-236.)  ' 

SlUTH,  Sidney  I. — Preliminary  report  on  the  Brachyura  and  Auomura 
dredged  in  deep  water  o£f  the  south  coast  of  New  England  by  the 
U.  S.  Fish  Commission  in  18S0, 1881,  and  1882. 

(Proc.  U.  8.  National  Masenm,  vol.  vi.  1883,  pp.  1-57,  pll.  i-vi.) 
This  report  includes  **  all  the  species  of  Brachyura  and  Anoumra  obtained 
off  Martha's  Vineyard,  at  depths  greater  than  50  fathoms.  *  *  *  The  last 
season's  dredging  off  Martha's  Vineyard  reveals  the  total,  or  almost  total, 
disappearance  of  several  of  the  larger  species  of  cmstacea,  which  were 
exceedingly  abundant  in  the  same  region  in  1880  and  1881."  Thirty-one 
species  are  included  in  the  report,  and  of  these  seven  are  new.  Three  new 
genera  are  also  described.  Very  full  notes,  with  complete  lists  of  the  locali- 
ties, inclnding  depths,  nature  of  the  bottom,  dates  when  collected,  number 
of  specimens  obtained,  &c.,  are  given  under  each  species.  Tablos  of  measure- 
ments of  many  species  are  also  given.  The  new  genera  described  are:  Sjfm' 
poffuruM  (p.  37),  Evmunida  (p.  44),  and  Anoplonotua  (p.  50).  The  now  species 
described  are  as  follows : 

Brackyurni, — Amatkia  Tanneri,^,4]  CoUodea  robii$tu8,^,b;  Cymopolia  gra- 

oi/M,p.20. 
Anamoura, — Sympagtirut  pictus  (pi.  5,  figs.  2,  2a;  pi.  6,  Figs.  5-8),  p.  37; 
Munida  valida  (pi.  l),p.42;  Eumunida  picta  (pi.  2,  fig.  2;  pi.  3,  figs. 
«  6-10;  pi.  4,  figs.  l-3a),  p.  44;  Anoplanotvt  poliini  (pi.  2,  fig.  1;  pi.  3, 

figs.  l-5a),  p.  50. 

List  of  the  crnstacea  dredged  on  the  coast  of  Labrador  by  the 

expedition  under  the  direction  of  W.  A.  Steams,  in  1882. 

(Proc.  U.S. National  Museum,  1883,  vol.  vi, pp. 218-222.) 
Enumerates  36  species  distributed  among  the  following  groups:  Brachyura, 
2  species;  Anomura,  2  species;  Macrura,  9  species;  Schizopoda,  1  species; 
Cumacea,  1  species ;  Amphip«da,  16  species ;  Isopoda,  2  species ;  Copepoda, 
1  species ;  Cirri pedia,  1  species ;  Rhizocephala,  1  species.  Full  notes  are  given 
on  the  localities  of  occurrence,  depth,  character  of  bottom,  character  of  speci- 
mens, d:«.,  and  also,  in  some  cases,  on  the  sizes  of  specimens.  This  collection 
was  made  by  W.  A.  Stearns,  of  Amherst,  Mass.,  and  a  party  of  students  from 
Tale  College.  The  specimens  belonging  to  Mr.  Steams  were  turned  over  to 
the  National  Museum,  and  those  belonging  to  the  remainder  of  the  party  to 
the  Museum  of  Yale  College. 

Review  of  the  marine  crnstacea  of  Labradoi 

(Proc.  U.  S.  National  Museum,  1863,  vol.  vi,  pp.  223-232.) 
Enumerates  65  species  of  crnstacea  as  follows :  Brachyura,  4  species;  Ano- 
mura, 2  species;  Macrura,  13  species;  Schizopoda,  1  species;  Cumacea,  1 
species ;  Phyllocarida,  1  species ;  Amphipoda,  29  species ;  Isopoda,  7  species; 
Ostracoda,  1  species;  Copepoda,  I  species;  Cirri]iedia,  4  species;  Rhizoce- 
phala, 1  species.  The  localities  in  which  each  species  was  obtained  are  given, 
when  known,  and  albo  occasional  notes  on  abundance,  &.c.  The  material  on 
which  this  review  is  based  was  principally  obtained  by  Prof.  A.  S.  Packard,  jr., 
in  1860  and  1864,  and  by  W.  A.  Steams  in  188 J.  Almost  the  only  previous 
sourco  of  information  in  regard  to  the  crnstacea  of  Labrador  had  been  Pro- 
fessor Packard's  ^'A  list  of  the  animals  dredged  near  Caribou  Island,  Sonthem 
Labrador,  during  July  and  August,  1800''  (Canadian  Naturalist  and  Geolo- 
gist, December,  1803),  VIII,  pp.  401-429  (l-*J9),and  his  "View  of  tbe  recent 
invertebrate  fauna,  of  Labrador"  (Memoirs,  Boston  Soc.  Nat.  History,  1867, 
I, pp.  202-303,  pll. 7,  8.)  The  collection  of  W.  A.  Steams  is  now  in  the  pos- 
aeasion  of  the  National  Muaeom. 
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Stewart,  T.  E.,  M.  D.,  Ph.  G.— The  Belation  of  pharmacy  to  Therapeu- 
tics.  A  lecture  delivered  before  the  Alumni  Association  of  the 
PhUadelphia  College  of  Pharmacy. 

(Druggiflts  Jonnial,  Dec,  1883;  also  separate,  uDpaged,  5  pages.) 
Suggests  the  plan  of  foandiug  at  Washiugton,  iu  connection  willi  the 
Smithsonian  Institution,  a  laboratory  of  experimental  pharmacology,  \>'ith 
new  apparatus  and  means  for  doing  scientific  work  on  drugs.  AfU^r  dincnss- 
ing  this  paper  it  was  voted  by  the  meeting  "  that  it  is  the  soQse  of  this  meet- 
ing that  this  suggestion  be  adopted,  and  the  founding  of  such  a  laboratory 
at  Washington,  in  connection  with  the  Smithsonian,  be  recommended/' 

Swain,  Joseph. — Description  of  a  new  species  of  Hadropterwi  (Ha- 
drapterus  scierua)  from  Southern  Indiana. 

(Proc.  U.  S.  Nat.  Mus.,  Nov.  27,  1883,  vol.  vi,  p.  252.) 
(See  also  under  Jordan  «&  Swain.) 

Swain,  Joseph,  and  George  B.  Kalb.— A  review  of  the  genus  No- 
turu8j  with  a  description  of  one  new  species. 

(Proo.  U.  S.  Nat.  Mus.,  v,  May  2:J,  1883,  pp.  638-644). 

Seven  species  are  mentioned,  Noturus  elassochiry  n.  s.,  Illinois  R.,  GliO. 

Swan,  James  G. — Report  of  investigations  at  Neah  Bay,  Wash.,  re- 
specting the  habits  of  fur  seals  of  that  vicinity,  and  to  arrange 
for  procuring  specimens  of  skeletons  of  cetacea.  • 

(Bull.  U.  S.  Fish  Com.,  in,  pp.  201-207.) 

Tabb,  B.  S. — ^Life  at  the  bottom  of  the  sea. 

(Forest  and  Stieam,  New  York,  Nov.  29,  188:?,  vol.  xxi,pi».  344,  :M5.) 
A  popular  account  of  the  deep-sea  explorations  of  the  U.  8.  Fish  Counuis- 
sion. 

Thomas,  Cybus. — Note  on  certain  Maya  and  Me^cican  manuscripts. 

(Science,  vol.  i,  No.  20,  pp.  585,586.) 

Vebbill,  a.  E. — Reports  on  the  results  of  dre<lging,  under  the  8ui>er- 
vision  of  Alexander  Agassiz,  on  the  east  coast  of  the  United  States, 
during  the  summer  of  1880,  by  the  U.  S.  Coast  Survey  steamer 
"  Blake,''  Commander  J.  R.  Bartlett,  U.  S.  N.,  commanding,  (xxi. — ) 
Report  on  the  Anthozoa,  and  on  some  additional  species  dredged  by 
the  "Blake"  in  1877-'79,  and  by  the  U.  S.  Fish  Commission  steamer 
"Fish  Hawk,"  in  1880-'82.    By  A.  E.  Verrill. 

(Bull.  Mus.  Comp.  Zoology,  at  Harvard  College,  No.  1,  July,  1883,  xi,  pp. 
1-72,  pi.  i-viii.) 

Enumerates  59  species,  of  which  23  are  new.  One  now  family  -and  5  new 
genera  are  also  defined.  A  large  number  of  the  old  species  are  also  described 
and  figured,  and  the  remainder  are  accompanied  by  more  or  less  full  notes 
and  tables  of  synonymy.  The  plates  are  well-oxecnte<l  photo-lithogruphs 
from  drawings  by  J.  H.  Emerton. 
The  following  are  newly  described : 
JFViiiit/te8. — Ceratoisidcp  Gray  (emended),  p.  9;  ChrysogorgidcCj  nov.,  p.  21 ; 

PrimnoidcB  (emended),  p.  28. 
Genera, — Acanella  Gray  (emended),  p.  13;  LepidiaiSf  nov.,  p.  18;   Irido- 
(jorgia,  nov.,  p.  26;   Stenogorgia^  noy.,  p.  29;    ActinmtgCj  nov.,  p.  50; 
Adinostolay  nov.,  p.  56. 
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New  ipecUs, — KopJiohelemnon  acahrum,  pi.  1,  figfi.  5-5c,  p.  7 ;  AcaneUa  apku- 
losa,  p.  17 ;  AcaneUa  »impleXf  p.  17 ;  Lepidiaia  oaryophyllia,  pi.  iv,  figs. 
1-lc,  p.  18;  Lepidiaia  longiflora,  pi.  iv,  figs.  4,  4a,  p.  19;  Lepidiaia 
vitrea,  p.  20 ;  Daaygargia  Agaaaiziif  pi.  ii,  figs,  i-4h,  p.  22 ;  Daaygargia 
eUganaf  p.  23;  Daaygargia  apiouloaay  pi.  ii,  fig.  5,  p.  23;  Daaygorgia 
eq^mmata^  p.  24 ;  Daaygargia  aplendena^  p.  25 ;  Chryaagargia  Fewkeaii^ 
p.  26 ;  Iridogargia  PaurtiUeaiif  pi.  ii,  figs.  7  7a,  p.  27 ;  Prhnnaa  Pour- 
taleaiif  pi.  li,  figs.2-2e,  p.  28 ;  Stenagargia  caata,  pi.  ii,  figs:  1-16,  p.  30; 
Acanthogargia  muricataf  p.  34 ;  Paramuricea  grandia,  pi.  iii,  figs.  3~3d, 
p.  37 ;  Paramuricea  tenuiaj  p.  38  ;  Eunicella  madeatay  pi.  ii,  fig.  3,  p.  39; 
Qiraemia  langiflara,  pi.  iii,  figs,  6, 6&,  p.  44 ;  Sagartia,  AcaneUcff  pi.  vi, 
figs.  2, 2a,  p.  46;  Actinauge  nadoaa,  Verril],  var.  caranatat  nov..  pi.  vi, 
figs.  8, 8a,  p.  53;  var.  tuherculaaaf  dov.,  pi.  vi,  fig.  7,  p.  53;  Actinauge  lan^ 
^'comt« Yerrill,  var,  CarihoMif  nov.,  p.  55 ;  Actinauge  nexiliaf  pi.  vi,  figs.4, 
5,  p.  55. 

Verrill,  a.  E. — Reports  on  tlie  results  of  dredging,  under  the  super- 
vision of  Alexander  Agassiz,  in  the  Gulf  of  Mexico  and  in  the  Carib- 
bean Sea  (1878-79),  by  the  U.  S.  Coast  Survey  steamer  "  Blake,'' 
Lieut-Commander  C.  D.  Sigsbee,  IJ.  S.  N.,  and  Commander  J.  B. 
Bartlett,  U.  S.  N.,  commanding.  XXIV. — Supplementary  report 
on  the  "  Blake''  Oephalopods,  by  A.  B.  Verrill. 

(Bnll.  Mus.  Comp.  Zool.,  at  Harvard  College,  No.  5,  1883,  xi,  pp.  105-115, 
pi.  1-3.) 

Two  new  genera — Nectaieuthia  (p.  108)  and  Opiathcteutkia  (p.  113) — are  de- 
fined, and  four  new  species  are  described  as  follows : 

Kectoteuihia  Paurtaleaii,  pL  iii,  figs.  1-1  b,  p.  108;  Baaaia  hrachyura,  pi.  iii, 
fig.  2,  p.  110;  Octopus  pictua,  pi.  iii,  fig.  3,  p.  112;  Opiaihateuihia  Agaaaiziif  pi. 
1,  fig.  1,  pi.  ii,  fig.  1,  p.  113. 

Foor  additional  species  are  described,  which  have  also  been  taken  by  the 
U.  S.  Fish  Commission.  They  are  Ahralia  megalapa  YerriU,  Sthenateuthia  BoT' 
tramii  (Les. )  yerr.(t),  Cheirateuthia  lacertoaa  Yerr.,  and  Heterateuthia  tenera  Yerr. 
The  plates  are  photo-lithographs  from  drawings  by  J.  H.  Emerton. 

Descriptions  of  two  species  of  Octopus  from  California. 

(Bnll.  Mns.  Comp.  Zoology  at  Harvard  CoUege,  No.  6, 1883,  XI,  pp.  117-124, 
pi.  iv-vi.) 

The  two  species  described  are:  Octopua punetatua  Gabb,  pi.  iv,  pi.  v,  fig.  2, 
p.  117 ;  and  Octapua  himaoulatua  Yerril],  sp.  nov.,  pi.  v,  figs.  1-la,  pi.  vi,  p.  121. 

The  descriptions  were  partly  drawn  np  from  specimens  furnished  by  the 
National  Museum.  The  plates  are  photo-lithographs,  from  drawings  by  J.  H. 
Emerton; 

Becent  explorations  in  the  region  of  the  Oulf  Stream  off  the 

eastern  coast  of  the  United  States  by  the  XT.  S.  Fish  Commission. 

(Science,  1883,  vol.  i,  pp.  443-^7,  531-634 ;  vol.  n,  pp.  153-155 ;  eight  wood- 
cuts, charts  and  diagrams.) 

Descriptive  of  the  physical  and  other  characteristics  of  the  regions  ex- 
plored, and  of  the  various  appliances  used,  with  a  brief  account  of  the  ani- 
mal life.  The  paper  is  divided  into  the  following  sections:  1.  Introductory 
(historical) ;  2.  Physical  features  of  the  region ;  3.  Influence  of  the  Gulf 
Stream ;  4.  Nature  and  origin  of  the  deposits ;  5.  Fossiliferous  magnesian  lim<^ 
stone  nodules. 

Walkeb,  S.  T.— Fish  mortality  in  the  Gulf  of  Mexipo. 

(Proo.  U.  8.  Nat.  Mus.,  July  27,  1883,  vol.  VI,  1883,  pp.  105-109.) 

H.  Mis.  69 21 
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APPENDIX  C— LIST  OF  CONTEIBUTORS  TO  THE  MUSEUM 

IN  1883. 

Abbe^  W.  A.  Specimens  of  menhaden  scraps  from  Massachusetts.  Ac- 
cession 12552. 

Abert  J.  T.,  IT.  S.  EngineerB.  Large  collection  of  choice  minerals  col. 
lected  by  Col.  1.  I.  Abert,  contained  in  four  double  cabinets  which 
have  been  stored  for  many  years  with  the  Smithsonian  Institution. 
Accession  12689. 

Adam9  Brothers.  Slab  of  slate ;  fh)m  Adams  Brothers'  quarry,  Lynch- 
burgf  Ya.    Accession  13385. 

AdamSj  J.  B.  Box  containing  living  toads,  lizards,  snakes,  bird-skins, 
and  insects ;  from  New  Mexico.    Accessions  13431, 13GG2. 

AdamSj  J.  C.  Modern  Indian  game  (b6ne,  wood,  and  strings) ;  from 
Wisconsin.    Accession  12672. 

AdawiSj  Machete.  Si>ecimen  of  harpoon  with  semi-revolving  head; 
from  Massachusetts.    Accession  13174. 

Adanuf^  W.  H.  Three  boxes,  specimens  of  minerals  and  fossils;  from 
Illinois.    Accession  12537. 

Adcoxy  J,  E,  Box  of  Indian  relics ;  from  Arkansas.  (Purchased.)  Ac- 
cession 13541. 

Agassiz^  Prof.  Alexanderj  J/m«.  Comp.  ZooLj  Cambridge^  Mags.  Thirty-six 
species  of  echini  (of  the  Blake  collection).    Accession  13738. 

Alaska  Commercial  Company^  San  FraneiscOy  CaL  One  pair  of  walrus 
tusks  (loanetl):  from  Alaska.    Accession  12703. 

Albemarle  iSoapstome  Compamif.  Specimens  of  soapstone  and  talc;  from 
Albemarle  County,  Virginia.    Accession  13319. 

Aldrich^  J.  B.  Specimen  of  Indian  implement ;  dug  from  mound  in 
Southeastern  Colorado.    Accession  13287. 

Alexander y  Charles  W.  Specimens  of  bird-eggs;  from  Illinois.  Acces- 
sion 13714. 

AlUtbachn  P.  H.  Specimen  of  wood  thrash ;  from  District  of  Columbia. 
Accession  13i>93. 

Alleny  Frederick  S.  Model  of  life  raft  (presented) ;  three  swordfish 
irons  (purchased).    Accessions  12554^  12954^ 

AUisoHj  Hon»  W.  B.  Package  ot  minerals;  from  Iowa.  Accession 
12851. 

Auburndale  WcUch  CompoMfy  Bostony  Mass.  Sample  of  metallic  ther- 
mometer.   Accession  13043. 

American  Ship  Windlass  Compan^fy  ProttdencCy  B.  I.  Model  of  steam 
windlass  (loaned).    Accession  12778. 

AmiCSy  F.  P.  Fragments  of  bones  from  old  Indian  camp  in  Ohio.  Ac- 
cession 13419. 

Anders(»iy  Rev.  D.  StufEed  specimen  of  duck  [Anaa  boschas) ;  from  Can- 
ada.   Accession  13167. 
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Anderson^  MUs  L,  Z.  Specimens  of  sulphide  and  carbonate  of  copper. 
Accession  13227. 

Andrews^  ^yran.  Bird's  nest  and  skin  of  pocket  gopher  {Oeomys  taU 
paides  bulbivorus)]  from  Dakota.    Accessions  13207,  136G1. 

Ahdreicsj  E.  F.  Life-size  oil  painting  and  frame  of  the  late  Charles 
Darwin.    Accession  12563. 

ApgaVj  Austin  C.  About  one  thousand  specimens  of  mollusks,  pisidium, 
and  sphoerium ;  from  New  Jersey.    Accession  13597. 

Appleton,  John  W.  M.  Specimen  of  quartz,  crystals,  fossils,  and  lizard 
(Plethodon  glutinosus)  5  from  West  Virgiiiia.    Accessions  13272, 13690. 

Appletonj  Nathan,  Two  photographs  showing  the  American  ambu- 
lance at  Paris  during  the  siege  1870  and  1871.    Accession  13103. 

Arendellj  Dr.  M,  F,  {through  8.  O.  Worth).  Samples  of  Yopon  tea. 
Accession  13015. 

Amheimy  J.  S»  Specimens  of  silk- worms,  insects,  and  snail  shells;  from 
California.    Accession  13616. 

Atchison,  TopeJca  and  Santa  F4  Railroad  {through  John  8.  F.  Bat<^hen). 
Specimens  of  building  stones ;  from  Arizona,  Kew  Mexico,  and  Texas. 
Accession  13448. 

Atkins,  A.  L,    Specimen  of  ore ;  from  Louisiana.    Accession,  12902. 

AtJcinSy  Charles  G,  Alcoholic  specimens  of  salmon  eggs  and  embryos, 
and  photo-negatives ;  from  Maine.    Accessions  12566,  12832,  128-18. 

AtMns^  Dr.  H,  A,  Specimen  of  Towhee  Bunting  {Pipilo  erythraphthaU 
mus)j  partial  albino  in  flesh,  and  specimen  oi  Hylocichla  alicias;  from 
Michigan.    Accessions  12866,  13005. 

Atwood  Brothers,  Model  of  center- board  for  small  sailboats  and  skiffs ; 
from  New  York.    Accession  12589. 

Atwood,  N.  E,  Oilcan  taken  from  stomach  of  large  cod  nearBace 
Point,  Massachusetts.    Accession  12808. 

Babcocky  0,  E,    Two  living  alligators,  juv.    Accession  13170. 

Bailey,  Arthur  H,,  &  Co.  One  can  each  mackerel  roe,  fresh  mackerel, 
and  Nantucket  sturgeon ;  from  Massachusetts.    Accession  12844. 

Bailey,  H,  L,  Skin  of  duck  5  from  Washington  Territory.  Accessioa 
13348. 

Balcer,  George  0,,  it  Co,  Samples  cotton  seed  and  its  products,  includ- 
ing the  refined  oil.    Accession  12766. 

Baker,  M,    Specimens  of  minerals;  from  California.    Accession,  12698. 

Barber,  Julia  Langdon.  Two  living  specimens  of  alligators,  juv.  Acces- 
sion 13487. 

Barbour,  Hon,  John  8,  Specimens  of  minerals  and  ores ;  from  Virginia. 
Accessions  12837,  12901,  13056, 13589. 

Barker,  Henry  L.  Specimens  of  8iren  Jacertina,  living  water-snakes, 
and  rattlesnake  ( Caudisona  miliaria) ;  from  South  Carolina.  Acces- 
sions 12888,  13045, 13102. 

Barker,  8.0,  Specimenof  living  siren;  from  Florida.   Accession  12985. 


324  REPORT   ON  NATIONAL   MUSEUM. 

Barnes^  William  M,  Beak  and  fins  of  sail-flsli;  from  Ocean  Island,  Pacific 
Ocean.    Accession  12676. 

Barnett,  Edward  (through  Felix  R.  McManus).  Pieces  of  the  wood  from 
spring-house  which  was  used  by  General  Washington  as  headquarters 
when  he  surveyed  the  Shenandoah  Valley.    Accession  13704. 

Bartlettj  I.  J?.,  &  Son,  One  slab  each  of  Arcfic  and  humpback  whale- 
bone.   Accession  12822. 

Barton  &  Logan.  Specimen  of  monkey  ( Chlorocebns  8ab(BU8) ;  from  West 
Africa.    Accession  13558. 

Batcheny  John  8.  F.  Twenty-seven  packages  building  stones,  granite 
and  marble,  from  various  States  and  Territories,  also  five  photographs 
of  old  eugines;  from  the  Chicago  Exhibition  of  1883.  Accessions 
12770,  12841,  12916,  12929,  12950, 12969, 12993, 13000,  13003, 13027, 
13041,  13088,  13117,  13163,  13186,  13199, 13224,  13299, 13327,  13368, 
13433,  13443,  13446, 13460,  13477, 13511, 13534, 13556, 13576,  13708. 

Beall^  L,  A.    Specimen  of  iron  ore;  from  Maryland.    Accession  13796. 

BeaUy  0.  B.  Specimen  of  pig  {8ns  scrofa)  with  two  perfectly  formed 
mouths;  from  Maryland.    Accession  12984. 

Beany  Barton  A,  Tank  of  alcoholic  fishes,  reptiles,  and  invertebrates; 
from  Susquehanna  Biver,  at  Bainbridge,  Pa.  Accessions  12913, 
13467. 

Beanj  Dr.  T,  H.  Specimens  of  the  shad,  herrings,  rock-fish,  and  pick- 
erel; from  Washington  Market.    (Purchased.)    Accession  12935. 

BeclCy  A.  B.  Carved  stone  pipe;  from  Pennsylvania.  Accession 
13548. 

Becktcithy  Miss  Lizzie,  Large  leaf-shaped  stone  implement;  from  Ala- 
bama.   Accession  13607. 

Beetlcy  James,  One  model  of  whale-boat.  (Purchased.)  Accession 
12909. 

Belding,  L,  Collections  of  bird-skins,  Indian  relics,  bones,  reptiles,  &c. ; 
from  Lower  California.    Accessions  12828, 12911,  13115. 

Belfragey  (I,  W,  (deceased).  Specimens  of  natural  history;  from  Texas. 
Accession  13253. 

Belly  James,  Large  collection  of  living  snakes,  bird-skins,  eggs,  in- 
sects, &c.;  from  Florida.  Accessions  12746,  12814,  13016,  13081, 
13114,  13270,  13533,  13778. 

Belly  Br.  Robert,  Alcoholic  specimei^s  of  lizard  (Amblystoma)y  fishes 
(Cliola  storeriana^=Rutilus  storerianus)y  and  lamprey  eel;  from  Can- 
ada.   Accession  13038. 

Bendire^  Charles,  U.  8,  A,  Collection  of  223  bird-skins  and  18  nests ; 
from  Oregon.    Accession  12650. 

Benedict,  J,  E,  Collection  of  worms,  also  bird-skins  (Cymochorea  leu- 
corrhoay  and  Oceanites  oceanicus) ;  from  Atlantic  Ocean.  Accessions 
12856, 13753. 

Bereman^  T.  A.  One  box  of  geodes,  43  specimens,  also  33  specimens 
(Lithostrotion  canadcnse))  from  Iowa.    Accession  13438. 
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Bertha  Zinc  Company,  Specimens  of  pure  spelter  and  zinc  ore  (silico- 
carbonatc  of  zinc) ;  from  Virginia.    Accession  13266. 

BesseUj  Dr.  E,  Specimen  of  bird-skin  (Coccyzus  americanus).  Acces- 
sion 13166. 

Bhanmavgrey  Somdet  Chowfa  {director-general  of  posts  and  telegraphs)^ 
liangkokj  Siam.  Collection  of  postage-stamps;  from  Siain,  Hong- 
Kong,  and  Singapore.    Accession  13706. 

BiclcfordjBev.  W,F.  Specimens  of  orthoclase  crystals;  from  Colorado. 
Accession  13751. 

Biddlej  Miss  Lydia  S.  Specimen  of  an  embroidered  quilt  over  one  hun- 
dred years  old ;  from  Carlisle,  Pa.    Accession  13288. 

Bille,  Carl  Steen  Andersen  de  {minister  resident  and  consul-general  of  Den- 
marJc),  Specimen  of  sonorous  or  singing  sand ;  from  Bornholm,  Den- 
mark.    Accession  13770. 

Binneyy  W,  O.  Twelve  species  of  laud  shells ;  from  New  Jersey.  Acces- 
sion 13639. 

Bishop^  J,  Specimen  of  insect  {Phobetron  pith^ans)]  from  Ohio. 
Accession  13470. 

Bisliop,  John.  Model  of  "  Grand  Banker,"  full  rigged,  complete.  Scale, 
i  inch.    (Purchased.)    Accessions  12644,  12800. 

Blackj  Alexander  C.  One  box  of  Indian  implements  and  fossils ;  from 
Indiana.    Accession  12897. 

Blackfordj  Eugene  0.  Living  and  ft'esh  specimens  of  fishes,  among 
which  were  Salmo  gairdnerij  Salvelinus  malma^  Salvelinns  fontinaliSj 
Salmo  salary  Brevoortia  tyrannus,  Salmo  pleuriticus^  Seriola  lalandiij 
Scomber  scombrus  ;  also  large  collection  of  alcoholic  specimens  of  West 
Indian  and  South  American  fishes,  collected  by  J.  C.  Brevoort; 
large  collection  of  oyster  and  clam  shells,  fresh  specimen  of  lobster 
weighing  18  pounds,  one  box  of  corals,  one  large  tortoise,  and  fresh 
specimen  of  manatee  {Trichechus  manatus)^  from  Brazil,  and  box  of 
salamander  eggs  {Sired4mpisciformis).  Accessions  12505, 12515, 12521, 
12557,  12585,  12639,  12659, 12684,  12687,  12747,  12759,  12826,  12978, 
13065,  13138,  13146,  13157,  13178,  13196,  13539,  13620,  13626,  13737, 
13759, 13808. 

Blandj  Thomas.  Water-color  drawing  of  hunting  monkeys  with  blow- 
gun,  made  by  native  Indian  artist  at  the  gold  mines  of  Marmato  in 
Autioquia,  New  Granada.    Accession  13040 

Blinnj  A.  8.    Specimens  of  minerals;  from  Oregon.    Accession  13785. 

Bloohmanj  L.  A.   Small  box  of  shells;  from  California.  Accession  13031. 

Bloomer,  William,  Bones  of  whale  {Balcenoptera  rostrata)  16  feet  long, 
taken  o£f  Monomoy  Point  light-house,  Harwick  Port,  Mass.  Acces- 
sion 13344. 

Blozier,  H,  Specimen  of  fish  {Dorosoma  heterurum) ;  from  Ohio.  Ac- 
cession 13784. 

Boardman,  0.  A.  Specimen  of  fish  {Coregonus  nigripinnis)]  from  Min- 
nesota; also  stone  relic;  from  Maine.    Accessions  12906, 13702. 
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Bogarty  Oeorge  A.    Twenty  specimens  of  Niagara  fossils;  from  Indiana. 

Accession  13225. 
Bonnell^  Oeorge  T7.    Specimen  of  stone  ax;  from  District  of  Columbia. 

Accession  12920. 
Booths  A.^&  Co.    One  barrel,  2  boxes,  2  bales  of  canned  fish  and  oysters ; 

also,  specimen  of  (steel-beaded  salmon)  Salmo  gairdneri;  from  Paget 

Sound.    Accessions  12941,  13746. 
BosticJc  &  Anderson,    Box  Indian  relics  supposed  to  have  been  dug  from 

Indian  battle  grouncls  in  Sumter  County,  Florida.    Accession,  13164. 
Bostwick^  H,  R.    Specimen  of  insect  {Papilio  aateriaa)]  from  Kansas. 

Accession  13251. 
JBotrZe*,  Wi WuMii  B.    Flag  of  the  "Geneva  Cross"  carried  by  the  Amer- 
ican ambulance  during  the  siege  of  Paris,  1870  and  1871.    Accession 

13104. 
Bowrouj  William M.    Specimens  of  shells;  from  Tennessee.    Accession 

13198. 
BracJciny  A.  H.    Specimen  of  pyrite  in  hornblende  rock;  from  i^orth 

Carolina.    Accession  13647. 
Bradstreety  E,  C.    Specimens  of  minerals;  from  Colorado.    Accessions 

13069,  13605. 
Brand,  James  H.    Specimen  of  No.  2  Brand  whaling-gun,  with  Brand's 

darting-bomb  and  eight  bomb-lances.    Accessions  12531, 12548. 
Bransfordj  Dr.  J,  F.    Two  stone  images;  from  "Pacuare  Cut,"  Limon 

Railroad,  Costa  Kica.    Accession  13513. 
Brazilian  National  Museum.    Four  boxes,  120  specimens  of  fossils  and 

64  si>ecies  fossil  shells  (cretaceous) ;  from  Brazil.    Accessions  12699, 
12885. 
Brighttoellj  Dr.  0.  H.    Two  specimens  of  i>ercoid  fishes;  from  District 

of  Columbia.    Accession  13313. 
British  Museum^  London.     Stuffed  specimen  and  skeleton  manatee, 

{Manatus  senegalensis).    Accessions  13030,  13091. 
Bromley  J  John,  &  Sons.    One  box  containing  an  assorted  lot  of  floor 

rugs.    Accession  12816. 
Bronaughy  J.  TT.    Specimen  of  fish  {Amhloplites  rupestris)  14  inches  in 

length;  from  Manchester,  Va.    Accession  13010. 
Brown,  A.  0.    Specimen  of  elephant  seal  (Macrorhinns  angustirostris), 

from  California.    Accession  13245. 
Brown,  Ernest  C.    One  box  Indian  relics  and  fragments  of  pottery; 

from  Illinois.    Accession  13667. 
Broum,  E.  L.    Specimens  of  diatoms  found  in  peat  bogs  in  Wisconsin. 

Accession  12854. 
Brown,  J.  Eare.    Specimens  of  pyrites  in  quartz ;  from  Xew  Mexico. 

Accession  12567. 
Brown,  James  Temple.    Seal-skin  suit  made  from  skins  of  the  hooded 

seal  (Oystophora  cristata)  and  harbor  seal  (Phoca  vitulina)  worn  by 

whalers  during  the  winter  season.    Accession  13286. 
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Brown  J  P.  Stanley.  Three  specimens  birds  m  flesh  {Cupidonia  cupido)] 
from  Kansas.    Accessions  12536,  12636. 

Brown  J  W.  C,  Box,  117  specimens,  of  rude  Indian  implements  and 
fossils ;  from  Pennsylvania.    Accession  13698. 

Brvsh  Electric  Company.  One  light  machine  No.  4  and  one  lamp  No. 
7.    Accession  13071. 

Bryan,  E,  C.     Skeleton  of  bat  ( Yesperugo  serotinus).    Accession  13250. 

Burgoyne,  Bnrhigc^  &  Co,,  (London,  England).  Six  jars  of  colors  used 
in  confectionery,  viz,  super  lemon-yellow,  jetoline  black,  apricot-yel- 
low, cherry -red,  damson-blue,  and  apple-green..   Accession  13820. 

Bureau  of  Arts  {PariSj  France),  through  John  Durand.  Two  boxes  of 
porcelain  and  Sevres  wares.  Also,  card  of  yarns  used  in  the  manu- 
facture of  tapestry.    Accessions  13132, 13749. 

BurJcs,  James  L,  Specimens  of  limonite  iron  ore ;  from  Eagle  Rock  Mine, 
Virginia.    Accession  13280. 

Burns,  Frank,  Eight  boxes  of  Indian  and  mound  relics,  pottery,  fossils, 
shells,  stone  mortars,  and  trough  supposed  to  be  used  for  burying 
the  dead  by  the  Mound  Builders ;  from  Alabama.  Accessions  12840, 
13047, 13237,  13292,  13545,  13574,  13688. 

Burnham,  O,  Nine  hogsheads,  1  box  whalebones ;  firom  the  coast  of 
Florida,  near  Cape  Canaveral ;  also  two  specimens  of  whale's  teeth 
{Caiodon  macrocephalus).    Accessions  12869, 13375. 

*Burrj  George,  Specimen  of  clay  shale;  from  New  York.  Accession 
13037. 

Butler^  A,  W.  Eleven  specimens  of  bird-skins  5  from  Indiana.  Ac- 
cession 12761. 

Cadbury  Brothers.  Eighteen  specimens  illustrating  the  processes  of 
manufacturing  cocoa  and  chocolate;  from  Birmingham,  England. 
Accession  13833. 

Caldtcell,  J.  P.  Specimen  of  fossil  tooth  {Equu^  caballu^) ;  from  South 
Carolina.    Accession  13233. 

Caldwell,  John  W.  Specimens  of  multiple  mortar  and  soft  stone  ax ; 
from  Tenhessee.    (Loan.)    Accession  13822. 

Calhoun,  W.  H.    Specimen  of  compressed  asphalt.    Accession  12922. 

Calverley,  William.  Three  specimens  of  mice  {Mu^  musoulus)  caught  in 
Brooklyn,  N.  Y.,  in  1851 ;  specimen  of  crab  {Libinia  dubia),  with  oyster 
attached ;  specimen  of  crab  {Libinia  emarginata),  with  worm  tubes ; 
from  New  Jersey.    Accessions  13570, 13666. 

Cameron,  J.  P.  Specimens  of  minerals;  from  Texas.  Accessions  12568, 
13617, 13663. 

Campbell,  C.  D,    Specimen  of  fossil;  from  Texas.     Accession  12966. 

CarlocJc,  Mrs.  B.  JD,  Wedgewood  ware  box,  said  to  be  over  100  years 
old.    (Deposited.)    Accession  13440. 

Caroj  Lewis.    Specimen  of  clay ;  from  California.    Accession  13665. 

Carpenter,  Charles.  Specimen  "camel-back  buoy''  tin;  from  Ohio. 
Accession  12754. 


9 


328  REPORT   ON   NATIONAL   MUSEUM. 

Carpenter^  Lieut,  TT.  X.  Two  skins  of  snow  bunting  {Pledrophane^ 
nitalis)  ]  from  Nebraska.    Accession  12774. 

Carruthersj  Thomas  K.  Small  quartz  arrow-head ;  from  Virginia.  Ac- 
cession 13442. 

Carsouj  A*.  R.  Specimens  of  minerals;  finom  California.  Aocessiott 
13781. 

Castlemany  T,  W.  Arrow-head;  from  Indian  mound  near  Saint  Joseph, 
La.    Accession  13410. 

Centennial  Committee.  One  block  of  black  marble,  18  by  20  inches; 
from  the  quarry  of  Finch,  Fruyn  &  Co.,  Glens  Falls,  N.  T.  Acces- 
sion 13001. 

Central  Museumy  Madras,  India.  Cinchona  bark,  with  illustrative  bo- 
tanical specimens.    Accession  13057. 

Centurif  Company,  Sew  York.  Package  of  sketches  and  proofs.  Acces 
sion  12868. 

Ckapinj  Alrin.  Specimen  of  Virginia  fox  squirrel  (Seiurus  niger,  var. 
Judoricianus)  ]  from  Virginia.    Accession  13621. 

Chapman^  W.  A.  Specimens  of  fossils;  from  Arkansas.  Accessions 
13447, 13483, 13596. 

Charlie  {son  of  Duke  of  York),  chief  of  Chalam  Indians  {through  James  O, 
Swan).  Specimen  of  club  made  by  "  Charlie  ^  by  tjing  a  knot  in  a 
small  fir  sapling  about  three  years  ago ;  from  Washington  Territory. 
Accession  13244.  « 

Chase,  0.  M.  Specimen  of  whitefish  {Coregonus  clupeiformis) ;  from 
Lake  Erie.    Accession  12829. 

Chenicorth,  J.  S.    Specimen  of  mineral ;  from  Ohio.    Accession,  134o6- 

Cherry,  Dr.  E.  D.  Specimens  of  fossil  shells;  from  Virginia*  Acces- 
sion 13446. 

Cherry  Valley  Iron  Works.  Specimen  of  coke ;  from  Ohio.  Accession 
13241. 

Clark,  Edward  {Architect  of  United  States  Capitol).  Specimen  of  breccia 
marble,  2  by  3  by  1^  inches ;  from  near  Point  of  Bocks,  Md.  Ac- 
cession 13642. 

Clark,  Frank  X.  Two  boxes  alcoholic  fishes  and  embryos ;  from  Lake 
Michigan ;  also  model  of  the  hatching  station  at  NorthviUe,  Mich. 
Accessions  12556, 12587, 12712, 12737, 12838. 

Clarke,  Prof.  F.  W.  Collective  exhibit  of  minerals ;  from  various  locali- 
ties.   Accessions  13355, 13388, 13523, 13567, 13568^  13719, 13818. 

Claries  { Thomas  E.)  Sons.  Specimen  of  fish  {Selene  setipinnis) ;  from  New 
Bedford,  Mass.    Accession  13497. 

Clark,  T.  W.  B.  Collection  of  fresh  and  alcoholic  oysters;  fh>m  Massa- 
chusetts  and  Chesapeake  Bays.    Accessions  12542, 12683, 12895. 

Clements^  Hon.  J.  C.  Specimen  of  mica  schist ;  from  Georgia.  Acces- 
sion 12616. 

Coale^  E.  K.  Specimen  of  bird  skin  {Pipilo  arcticus) ;  from  Kansas. 
Accession  12736. 
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Coffin^  C,  E.  Specimens  of  iron  ore,  gypsum,  day,  charcoal,  iron  slag^ 
and  pig  iron ;  from  Maryland.    Accession  13812. 

Ooldenstrothj  George  W,  Alcoholic  specimen  of  chicken  with  one  head 
and  n^ck,  four  legs  and  wings ;  from  Maryland.    Accession  13095. 

Cole,  Daniel,  Specimen  of  porpoise  in  flesh  (Phocasna  lineata) ;  from 
Wellfleet,  Mass.    Accession  12972. 

Cole^  Luther,    Specimen  of  whale  harpoon.    Accession  12513. 

Cole^  Norman.  Two  specimens  of  stone  relics.  (Loaned.)  Accession 
13788, 

Co/e,  0.  0.  Specimens  of  siliceous  pebbles  coated  with  iron  5  from  New 
York.    Accession  13475. 

Colemanj  David  J.  Specimen  limestone  concretion;  from  Wyoming. 
Accession  13017. 

Colemanj  James  E.  Specimen  of  finback  calf  30  inches  long;  from 
Massachusetts.    Accession  131  GO. 

OollinSy  Joseph  W.  Specimen  fished  up  with  codnet;  from  George's- 
Bank.  One  box  fishing  apparatus;  from  Gloucester,  Mass.  Speci- 
men of  Gollins's  patent  ibg  alarm,  with  extra  horns  and  reeds.  Model 
of  ideal  schooner ;  from  Massachusetts.  Accessions  12596, 12640» 
12705, 12785. 

Collins^  P.  E.    Two  oil  paintings  of  fishing  scenes.    Accession,  12595. 

Collins,  T.  H.  Alcoholic  specimen  of  cat  [Felis  domesticus),  with  two 
bodies  and  one  head.  Specimen  of  (iog{Canis/amiliaris)j  with  seven 
legs ;  from  Washington,  D.  C.    Accessions  13498,  13517. 

Colorado  Coal  and  Iron  Company,    Specimen  of  coke;  from  Crested 

• 

Butte  and  El  Moro,  Colo.    Accession  13142. 
Colvard^  J,  B,    Two  specimens  soapstone ;  from  Jefferson,  Ashe  County,. 

North  Carolina.    Accession  13474. 
Conrad,  Leonard,     Specimens  of  hematite;   from  Ohio.     Accession 

12762. 
Conroy  &  Bissett.    Collection  of  fishing  tackle,  camp  equipments,  &c. 

Accession  12525. 
Cookj  jff.  and  8,,  &  Co.    Builder's  model  of  schooner  *' Lizzie  Mathews.'^ 

(Loaned.)    Accession  12818. 
Corbel,  Malachi.     Specimen  of  fish  (Astroscopus  a^wplus) ;  from  North 

Carolina.    Accession  13073. 
Cordery,  Daniel  C,    Specimen  of  lumpfish  (Cycloptenis  lumpu^)-,  fron> 

New  Jersey.    Accession  12949. 
Cornell  University  {through  Burt  0.  Wilder).    Specimen  of  baby  orang 

(Simia  satyrus).    Accession  13332. 
Cory,  Charles  B.    Eight  specimens  of  bird-skins ;  from  Hayti ;  also  G 

specimens  from  the  United  States.    Accessions  13660, 13841. 
Coues,  Dr.  Elliott,  U.  8,  A.    Specimens  of  bird-skins,  nests,  and  eggs; 

from  Colorado ;  also  skin  of  Southern  fox-squirrel ;  from  Virginia.    Ac- 
cessions 13023,  13400,  13401. 
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€oxj  L.  A.  Plaster  cast  of  crinoid  (Poteriocrinus  coxanus) ;  from  Iowa. 
Accession  13815. 

€raig,  Dr.  Thomas  C.  Specimen  of  bird-skin  {DapHon  capensis).  Acces- 
sion 12502.  ^ 

CrandoviSj  M.  A.,  cfc  Bro.  Nine  specimens  of  ancient  lamps ;  from  Greece 
(Purchased.)    Accession  13C68. 

Crane  &  Porter,  Specimen  of  Indian  flate,  captured  by  General  Porter, 
commanding  the  constitutional  forces  of  the  Muskokee  or  Creek  In- 
dians during  a  recent  march  in  pursuit  of  Ispar,  chief  of  the  rebel 
faction ;  Indian  Territory,    Accession  12989. 

Cranfordj  H,  L.  Specimen  of  granolithic  pavement  (Stuart's  patent) ; 
from  Princes  street,  Edinburgh,  Scotland,  showing  four  years'  wear. 
Accession  13145. 

Oraryy  John  8.  Human  skull  (Homo  sapiens) ;  from  12  mUes  above  Knox- 
ville,  Tenn.    Accession  12805. 

Crawfordy  Capt.  E.j  U.  8.  A.  Package  of  wild  potatoes ;  from  New 
Mexico;  also  specimen  of  insect  {8trategus  julianus)',  from  Arizona. 
Accessions  13029,  13377. 

OrookSj  William.  Two  boxes  of  fossUs,  bones  of  mastodon,  fragments  of 
pottery,  &c. ;  from  salt  mines  near  New  Iberia,  La.  Accessions  13140, 
13205, 13346. 

{Jrosbie^  John  0.  Specimen  of  plant  and  fiber  ( Yucca  filamentosa) ;  from 
Tennessee.    Accession  13347. 

Cunningham,  A.  0.  Specimen  of  schist  with  graphite ;  from  Arkansas. 
Accession  13425. 

Curtis  J  J.  E.  Two  alcoholic  fishes  {Coregonus  unlliam^onii  and  8almo 
virginalis) ;  from  Montana.    Accession  13122. 

Cutting  Packing  Company,  8an  Francisco,  Cal.  Five  boxes  of  canned 
goods  (fishes,  &c.) ;  from  California  and  Oregon.     Accession  13011. 

Oovemment  of  Ceylon.  Eleven  specimens  of  cultivated  cinchona  barks; 
from  India.    Accession  13203. 

Dale,  Dr.  F.  C.  Specimens  of  Japanese  cabbage  seed.  Accession 
13315. 

Dall,  Rev.  C.  17.  A.  Specimens  of  the  common  food  grains  of  India, 
also  shells,  one  Hookah,  with  three  bowls,  paste,  charcoal,  balls, 
shoes,  sandals,  water  brushes  (khus  khus),  Ceylon  grass  mat,  glass 
bangles,  and  lotah  for  water,  &c. ;  from  India.    Accession  13837. 

Day,  Dr.  Francis  {through R,  Hitchcock).  Specimens  of  Amphioxus;  from 
Ceylon.    Accession  13830. 

Dayton,  F.  0,  One  box  of  oysters;  from  Long  Island.  Accession 
12651. 

Delatcder,  O.  W.  Model  of  trout  spawning  box  ;  from  Maryland.  Ac- 
cession 12833. 

Dcming,  M.  One  box  of  oysters;  from  Ehode  Island.  Accession 
12798. 

De  Matte,  William.    Specimen  of  mineral.    Accession  13681. 
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IJetcey,  F.  P,  SpecimeDS  of  minerals,  iron,  gold,  copper,  lead,  tin  ores, 
and  rocks ;  from  Maryland,  Virginia,  Ontario,  and  New  York.  Ac- 
cessions 12971,  13246, 13490, 13520, 13546, 13586,  13799. 

Deiceescj  H.  O.    Specimens  of  limestone ;  from  Ohio.    Accession  12921. 

Deichurst^  W.  W.  Three  specimens  of  coquina  5  from  Saint  Augustine, 
Fla.    Acc^sion  13594. 

Dexter^  Newton,  Spales  of  horse-mackerel ;  from  Maine.  Accession 
12727. 

Diemar,  Miss  Maude.  Specimen  of  Angora  cat  {Felis  domestica  angori- 
ensis).    Accession  12987. 

Dorofty  T,  8.  Si)ecimen  of  fresh  rockfish  {Rocctis  saxatilis) ;  from  Ala- 
bama River.    Accession  12988. 

Dorsey,  Miss  {through  Rev.  Willium  Brayshaic).  Skeletons  of  birds  and 
specimens  of  stone  relics;  from  Maryland.     Accession  13454. 

Dowellj  John.  Specimens  of  herring  {Clupea  vernalis)',  from  Potomac 
River.    Accession  12914. 

Dresel,  H.  G.,  Ensign^  U.  8.  N.  Specimen  of  bird-skin  {Larus  glaucus) ; 
from  Northumberland  Island.    Accession  13752. 

Dudley^  Dr.  G.  B.  Specimens  of  anthracite  and  bituminous  coal  and 
samples  of  coke ;  from  Crested  Butte,  Colo.    Accession  13144. 

Dunan,  Winjield  8.  Samples  of  dry  fish  scraps  and  fish  oils.  ^Acce8- 
sion  12541. 

Duncauy  0-.  A,,  &  Co.  Specimen  of  fire  clay  5  from  Colorado.  Acces- 
sion 12671. 

Dungan,  R.  M.    Specimens  of  ores;  from  (California.    Accession  13302. 

Dunn,  Horace  D.  Specimen  of  oyster  shell  {Ostrea  virginica).  Acces- 
sion 13645. 

Dutcher,  William.  Specimen  of  bird-skin  {Passerculus  princeps)]  from 
Oyster  Bay,  Long  Island.    Accession  12605. 

Dfcightj  William  B.  Three  hundred  specimens  of  larvsB  of  king-crab, 
\ioT^^B\io^cT2ib  {lAmulus  polyphemus))  from  Martha's  Vineyard,  Mass. 
Accession  12725. 

Dyer,  E.  R.    Package  of  sand ;  from  West  Virginia.    Accession  13018. 

EclceljJohn  C.  Specimen  of  kerosene  shale;  from  Australia.  Acces- 
sion 13371. 

EdwardSy  J.  B.,  Superintendent  Life-Saving  Station  {through  E,  O.BUuik- 
ford).  Specimen  of  shark  9  feet  3  inches  long  {PseudotriaJcis  micro- 
don);  from  near  East  Hampton,  Long  Island.    Accession  12701. 

EdicardSj  Vinal  N.  Alcoholic  specimens  of  Chaetoplerus,  scaly  worm, 
phosphates,  fish  scraps,  samples  of  old  rope,  alcoholic  invertebrates, 
specimens  of  stone  relics,  fresh  fish  {Ctenol^ibrus  adspersus),  alcoholic 
fishes  {Boleosoma  olmstedi),  copepod  and  leech  parasites  of  fishes, 
fresh  fishes  {Stenotomus  chrysops,  Osmcrus  mordax,  Stomateus  triacan- 
thus,  Centropristes  nigricans,  &c.),  bones  of  Phoca  vituUnu;  from 
Wood's  Holl,  Mass.  Accessions  12512,  12536,  12586,  12786,  12835, 
13177, 13389,  13648,  13659,  13745,  13850. 
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UUeVj  Charles,  Specimen  of  crab  (Oallinectes  hastatus)]  from  Potomac 
Kiver.    Accession  134S0. 

Mlis  &  Co,  Specimens  of  mineral ;  from  Lftnderdale  Coanty,  Alabama. 
Accession  13510. 

Mlis,  A,  L.J  &  Co,  Specimens  of  horseshoe-crabs,  glafis  icicles,  and 
glass  fish-eyes ;  from  Bhode  Island.    Accessions  12924, 12925. 

UUonlieadj  Mrs,  William  B.  Sample  of  raw  silk  raised  in  the  United 
States  and  reeled  in  the  rooms  of  the  ^' Womans'  ^ilk  Gultare  Associa- 
tion of  the  United  States,"  at  Philadelphia,  Pa.    Accession  12887. 

Emeric,  H,  F,  Specimen  of  gnm  {Larrea  mexicana),  alcoholic  specimens 
of  lizards  and  Indian  relics;  from  Onaymas,  Mexico.  Accessions 
13035, 13166. 

Emmert,  John  W.  Three  specimens  of  bones ;  from  mound  in  Korth 
Carolina.    Accession  13191. 

EmrinJc,  0,  W,  Specimens  of  stone  relics;  from  Pennsylvania.  (Pur- 
chased.)   Accession  13758. 

Endlichj  Dr,  F,  M,  Specimen  of  tnrquois  (ornament) ;  from  the  Pueblo 
Indians  in  ]^ew  Mexico.    Accession  12539. 

Engelmanny  Dr,  George  J,  One  box,  collection  of  musical  instruments; 
from  the  Kankasas  Mountains.    Accession  13300. 

English,  Earl,  U,  8,  N,  Two  specimens  of  gophers  ( Testudo  polyphemus). 
Accession  13019. 

Engle,  J,  E.  Specimen  of  deformed  fruit;  from  Falls  Church,  Va. 
Accession  13543. 

Evans,  0,  L,  Specimens  of  mound  relics;  from  Iowa.  Accession 
13417. 

Evans,  B.  Z>.,  U.  S,  N.  Alcoholic  specimens  of  snakes,  invertebrates, 
coral,  and  fishes  (Ilypleurochilus  germinatus,  Oohiesox,  Gobiosoma 
boscii) ;  from  Maryland,  Virginia,  and  the  James,  York,  and  Potomac 
Bivers.    Accessions  13151,  13265,  13455. 

Evans,  8,  B,  {through  G,  Mendoza),  Cast  of  the  Tesceoco  calendar  stone 
of  Mexico.    Accession  12865, 

Evans,  W,  W,  Specimens  of  some  of  the  bronze  castings  of  the  ancient 
Peruvians,  small  head  of  burnt  clay,  piece  of  woven  paper,  seven 
boxes  of  Peruvian  pottery,  and  specimens  of  arrow- points,  &c.;  from 
China,  Peru,  and  Chili.    Accessions  13028, 13687,  13838. 

Fairhurst,  A.  Specimens  of  stone  implements ;  from  Kentucky.  Acces- 
sion 13248. 

Fair,  H,  D,  M,  Specimen  of  mineral ;  from  New  York.  Accession 
13264. 

Fairup  &  Gorsird  {through  Almont  Barnes),  Specimens  of  mammal 
bones ;  from  Aves  Islands^  about  70  miles  off  the  coast  of  Venezuela. 
Accession  13297. 

Farlotc,  W,  G,    Specimens  of  algse.    Accession  12983. 

Faucher,  G,  L,    Specimens  of  Indian  relics.    Accession  13162. , 
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Fayette  Coal  and  Cohe  Company.  Samples  of  coke ;  from  West  Vir- 
ginia.    Accessions  13053, 13127,  and  13129. 

Fearon,  R,  N.  Specimens  of  fossil  fishes ;  from  Ohio.  Accessions  12637, 
12771. 

Ferguson^  T.  B.  Specimens  of  bird-skins;  from  Florida.  Accession 
12956. 

Ferry,  C,  M.  Specimens  of  ores,  shells,  moths,  cocoons  of  apple-tree 
worms,  fossil  shells,  and  one  specimen  of  Indian  relic  (loaned) ;  from 
Kew  York.    Accession  13492. 

Filletiey  St.  Julian,    Skall  {Homo  sapiens)  of  chief  of  Marquesas  Islands ; 
taken  from  native  tomb  (deposited),  and  specimens  of  minerals  {Pseu-  * 
domalachite) )  from  Napa  Valley,  California.    Accessions  12878,  12928, 
13012. 

Fish^  Alexander,  Specimens  of  oysters  5  from  New  Jersey.  Accession 
12520. 

Fish^  E.  J,  Specimens  of  minerals^  from  near  Chattanooga,  Tenn. 
Accession  13756. 

Fitzhughj  D,  H,  Specimens  of  fishes  (Percopsis  guttatus) ;  from  Michigan. 
Accession  12827. 

Fitzhughj  R,  K,  Specimens  of  copper  and  lead  ores,  and  specimen  of 
graphite;  from  Virginia.    Accession  13797. 

Fitzgerald  J  L,    Specimens  of  minerals.  (Purchased.)  Accession  12806. 

Fletcher^  James,  Alcoholic  specimen  of  mouse-fish  {Rhamphocottus  rich- 
ardsonii).    Accession  13039. 

FloumoyjJacoh  A,    Specimen  of  ore;  from  Alabama.    Accession  13197. 

Flynn^  R,  0,  Basket  containing  thirty- six  Peruvian  weaving  spindles, 
with  samples  of  cloth  and  yarn;  from  Peru.    Accession  13435. 

FootCy  A,  E,j  &  Co,  Specimens  fresh  clams,  and  clam  shells ;  from  Con- 
necticut.   Accessions  12516,  12626, 12692,  12704. 

Footej  J.  Howard,  Collection  of  musical  instruments.  Accession 
12809. 

Fordj  Frank,  Specimen  of  redhead  duck  in  flesh  {Athyia  americana). 
Accession  12996. 

Fortune^  W,  H,  Specimens  of  nuts;  from  Gallatin  County,  Illinois. 
Accession  13593. 

Foster  J  Al,  Photograph  of  steamboat,  with  passengers  fishing,  off  the 
Jersey  coast.    Accession  12940. 

Foxj  W.  H,  Specimen  of  Dendrceca  bladcbumice ;  from  New  Hamp- 
shire.   Accession  13550. 

FranciSy  Oeorge  D,  Three  varieties  of  fishing  tackle ;  from  Massachu- 
setts.   Accession  12859. 

Frazar^  0,  B,  Specimens  of  pottery,  shell  implements,  bears'  teeth, 
prongs  of  deer  antlers,  shell-rock,  and  alligators'  eggs.  Accession 
13614. 

Frazee^  John  H,  Specimens  of  stone  relics.  (Loaned.)  Accession 
12825. 
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FrazieTj  Mrs.  George  W,    Frame  coDtaining  wreath  of  fish-sclae  onia- 

meuts,  &c. ;  from  Florida.    Accession  12767. 
Freeman,  Oidean  II.    Specimens  of  Indian  arrowheads,  &c.    (Loaned.) 

Accession  12581. 
Frcere,  Mrs.  Elizabeth,    Alcoholic  specimens  of  insects  (Passalus  cormi- 

tusj  Buprestis  ritjipesj  Epeira  insularis)',  from  Virginia.    Accession 

13343. 
Fuller  J  A,  N.     Specimens  of  birds'  eggs;  from  Kansas.    Accessions 

12543,  12602. 
Ferguson,  Mr.     Specimen  of  coke;    from  Freeport,  Pa.     Accession 
•     13795. 
Oalbraith,  Frank  0.    Specimens  of  stone  relics;   from  Pennsylvania. 

Accessions  13033,  13290, 13504. 
Oalvin,  C.  D.    Specimen  of  clay;  from  New  York.    Accession,  13106. 
Oamner,  George  F.  Specimens  of  bird  skins  (Flamingo),  skin  of  a  turkey 

{Meleagris  ocellata)',  from  Yucatan  (purchased) ;  and  bats;  from  New 

Mexico.    Accessions  12823,  13710,  13721. 
Gant,  James.    Specimen  of  nest  and  eggs  of  the  song  sparrow;  from  the 

grounds  of  the  Smithsonian  Institution.    Accession,  13404. 
Gardner,  Frof.  James  T.    Specimens  of  Laramie  fossils;  from  Mexico. 

Accession  12615. 
Gamier,  I>r,  J.  H.    Alcoholic  specimens  of  reptiles  (Ophthalmidion  Ian- 

gissimum,  Bana  circulosa^  Rana  nigricans),  and  specimens  of  frogs 

{Eana  septentrionalis,  Eutasnia  dorsalis,  Bana  cateshiana,  Rana  halecina, 

Bana  clamitans),  and  tadpoles;   from  Canada.     Accessions    13372^ 

13636. 
Garrison,  George  T.    Specimen  of  borer,  and  shells  of  oysters  destroyed 

by  the   borer,  &c.;    from    Matompkin  Bay,  Virginia.     Accession 

13119. 
Gary,  E.  Stanley.    Specimen  of  stone  relic;  from  Howard  County,  Mary- 
land.   Accession  13643. 
Gatevcood,  Dr.  W.  Emmet.    Specimen  of  stone  relic;  from  site  of  an  old 

Indian  camp.    (Purchased.)    Accession  12858. 
Geofroy,  Anionic  and  George  de.     Specimen  of  live  alligator.    Accession 

13193. 
Gere,  J,  E.    Specimens  of  fossils  and  Indian  relics;  from  Wisconsin. 

Accession  13806. 
Gerking,  George  If.    Specimen  of  iron  pyrites;  from  Illinois.    Acces- 
sion 13223. 
Gernerd,  J.  M.  M.    Specimen  of  paint  stones  used  by  aborigines;  found 

on  bank  of  Susquehanna  Eiver,  on  site  of  old  Indian  encampment. 

Accession  12603. 
Gesner,   William.    Specimen  of  iron  ore;  from  Alabama.    Accession 

12549. 
Gibbons,  Isaac  W.    Specimen  of  mineral  {Cassiterite) }  from  Virginia. 

Accession  13542. 
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Oibsouj  A.  M.  {through  Frank  Bvrns).    Specimens  of  Indian  relics; 
from  Alabama.    Accession  13296. 

Oilbert,  Cfiarles  JJ.    Six  boxes  and  one  tank  alcoholic  specimens  of 
fishes;  from  Panama.    Accessions  12694, 12957,  12999, 

Oiles  <fc  Pearce.    Specimens  of  chloride  of  silver  and  silver  assay  button ; 
from  Grant  County,  New  Mexico.    Accession  13585. 

Gilhaniy  F,  M.    One  hundred  and  twelve  specimens  of  arrow-points ;. 
from  California.    Accession  13262. 

Gilmorey  C,  D.    Samples  of  muscovite  with  inclosed  magnetite ;  fron^ 
Montgomery  County,  Maryland.    Accession  13744. 

Olascockj  Alfred  E.    Specimen  of  live  snake;  from  Washington,  D.  C 
Accession  13303. 

Oloucester  Isinglass   Company,    Five  boxes  of  exhibits  of  isinglass^ 
glues,  &c.;  from  Massachusetts.    Accession  12758. 

Oodmany  F.  D.  {through   William   Wesley),    Specimens  of  bird-skins  y 
from  England.    Accession  13509. 

Oodwinj  Dr.  J.  R,    Specimen  of  beetle  {Dynastes  tityus  Linn.);  from 
Virginia.    Accession  13428. 

OosSj  N.  8.    Specimens  of  bird-skins  {Dendrceca  cestiva) ;  from  Kansas 
and  Western  Guatemala.    Accessions  12904, 13021, 13235. 

Chrayy  Prof.  Asa.    Specimens  of  Indian  materia  medica,  dye-stuflfs,  and 
tanning  materials.    Accession  13813. 

Chreen,  Monroe  A.    Three  dozen  barbless  fish-hooks.    Accession  12681. 

Oreenfieldj  James  M,    Specimen  of  quartz ;  from  Michigan.    Accession 
12873. 

Grey,  J.  W.  {through  Barnett  Phillips).    Two  S];)ecimens  of  shells ;  from 
Hartford,  Conn.    Accession  13711. 

Gridley.  ^y.,  cfe  Son.    Specimens  of  pig-iron  and  iron  ores ;  from  Diitchess- 
County,  New  York.    Atcessions  13311, 13761. 

Chrigsbyj  0.  8.   Specimens  of  stone  relics ;  from  Tennessee.    (Purchased.) 
Accessions  12653, 12740,  13222, 13293,  13336, 13353,  13373, 13399. 

€hiesd€j  L,    Specimen  of  cactus  plant  {Melocactus).    Accession  13415» 

Oumeyj  J.  H.    Specimens  of  bird-skins ;  from  Norwich,  England.    Ac- 
cession 12917. 

Haagj  Mrs.    Specimen  of  Mexican  hairless  dog  {Canis  familiaris).    Ac- 
cession 12634. 

Hachenhergy  Dr.  0.  P.    Specimen  of  air  plant  {Tillandsia  recurvata)^ 
from  Texas.    Accession  13747. 

Hagu€y  Arnold.    Package  of  chips  for  microscopic  slides.    Accession 
12726. 

Hagucy  T.  0.    Two  samples  of  cotton  (ginned  and  unginned);  from  Per- 
sia.   Accession  12720. 

Haldermany  John  A.    Autograph  letter  in  Siamese ;  from  the  King  of 
Siam.    Accession  12599. 

Hally  C.  D.    Oyster  dredge;  from  Connecticut.    (Purchased.)    Acces- 
sion 12529. 
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Hall  &  Pearsall.  Three  kits  of  assorted  mullets  (large,  small,  and  me- 
dium) ;  from  North  Caroliua.    (Purchased.)    Accession  12955. 

jRammersley,  .W,  H.  Specimen  of  fresh  sea  catfish  {JElurichthys  mari- 
nus) ;  from  Quantico,  Va.    Accession  13472. 

Mamptonj  Hon.  Wade,  Part  of  skull  and  lower  jaw  of  alligator  gar 
(Litholepis  spatula);  from  Mississippi  River;  and  three  live  speci- 
mens of  soft-shell  turtles;  from  South  Carolina.  Accessions  12584, 
13226. 

Marrington^  James  {through  F,  Stussy).  Two  stone  images;  from  Tam- 
pico,  Mexico.    Accession  135 15. 

Harris^  N.  E.  Specimen  of  clay ;  from  Hinds  County,  Mississippi. 
Accession  13124. 

Marvey,  F.  L.    Specimens  of  Indian  relics.    (Loaned.)    Accession  12611. 

Hassettj  Burdett.  Specimen  of  owl,  in  flesh  {Asio  wilsonianus) ;  from 
Iowa.    Accession  13622. 

HaweSj  Dr.  George  W.  {deceased)^  {through  Mrs.  Daniel  Tainter).  Collec- 
tion of  minerals,  rocks,  and  ores ;  from  various  localities.  Accession 
13843. 

JSawley,  E,  H.  Specimens  of  shells,  snails,  newt  {Diemyctylus  miniatus 
miniatus)j  and  Albino  rat ;  from  Niagara  Biver,  Chautauqua  County, 
New  York,  and  Washington,  D.  C.    Accessions  13486, 13608. 

Haydenj  0.  8.  Specimens  of  minerals  and  rocks ;  from  Maine.  Acces- 
sions 12559, 12961. 

HaydeUy  William  P.  Specimens  of  minerals ;  from  Maine.  Accession 
12775. 

Haydon^  Walton.  Eleven  photographs  of  Indians;  from  H.  B.  T.  Ac- 
cession 13686. 

MaySyjr.y  John  W.  Alcoholic  specimens  of  snake,  insects,  crustaceans; 
from  North  Carolina.    Accession  13316. 

Hay  ward  J  F.  W.  Sx>ecimen  of  mud  eel  (Siren  la^sertina)  •,  and  specimen 
of  decomposed  shell  limestone,  mainly  carbonite  of  lime;  from  South 
Carolina.    Accessions  13183,  13773. 

Hazenj  W.  B.,  U.  8.  A.  Specimen  of  Kyak  (skin-covered)  and  ivory 
mounted  with  paddles;  from  Greenland.  (Deposited.)  Accession 
12561. 

HaineBj  Peter  C\,  U.  8.  Engineers.  Samples  of  dredgings  and  specimen 
of  rock ;  from  the  Potomac  River.    Accession  13731. 

Hemphillj  Henry.  Specimens  of  shells ;  from  Florida,  Texas,  Missis- 
sippi, and  Louisiana.    Accessions  13044, 13268, 13733. 

Hempstead,  Elias  {through  G.  W.  Smiley).  Specimen  of  fossil  bone  and 
portion  of  tooth  and  rib;  from  Tampa  Bay,  Florida.  Accession 
13514. 

Hereford,  Frank.  Specimen  of  chlorite  schist ;  from  West  Virginia. 
Accession  13768. 

HerricJcj  G.  L.  Si)ecimens  of  Indian  relics  and  alcoholic  specimens  of 
crabs,  shrimps,  and  cray-fish ;  from  Alabama.     Accession  12509. 
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Helton,  B.  A.  Specimen  of  specular  hematile;  from  ilazel  Spriu|;, 
Va,    Accession  13494, 

Higgins  cfe  Qifford,  Three  boat  models  and  one  seine-Loat  pump;  from 
Gloucester,  Mass.    (Purchased. )    Accessions  12520, 12590. 

UUgardy  J.  E.  Chart  representing  the  model  of  Atlantic  coast,  to- 
gether witti  fifty  copies  of  a  reduced  chart  of  depths  and  tempera- 
tures, also  chart  relating  to  the  Long  Island  Sound  shell  fisheries. 
Accession  13110. 

union,  B.  A.  Specimen  of  pyrite  and  graphite  in  schist.  Accession 
13020. 

HUlj  L,  S.y  db  Co,  Two  frames  spoon  baits  and  two  automatic  baits. 
(Loaned.)    Accession  12891. 

Hillman,  Prof.  Uno  H,  Fish  albumen  and  two  specimens  haddock 
{Melanogrammus  ceglefinus),  preserved  by  new  golution ;  from  Massa- 
chusetts.   Accessions  12576,  12963. 

Hillyen,  W.  P.  Specimen  of  fish  {Fistularia  tabaccaria) ;  from  Chesa- 
peake Bay.    Accession  13599. 

Hinde,  Alfred  W,  Specimens  of  shells;  from  California.  Accession 
13429. 

Hirechf elder,  C.  A.  Photograph  of  Huron  Indian  skull,  said  to  be  over 
two  hundred  and  thirty  years  old.    Accession  12688. 

Hiscox,  W.  R.    Specimens  of  fossils.    Accession  13628. 

Hitchcock,  George  N.  Specimen  of  sponge;  from  San  Diego,  Cal.  Ac- 
cession 13509. 

Hitchcock,  Romyn,  Collection  of  foods  (purchased)  and  two  bottles 
alcoholic  specimens  of  eels.    Accessions  13827, 13828, 13836. 

Hobbs,  Oeorge  8.  Specimens  of  oysters ;  from  Georgia  and  Florida :  also 
fresh  specimen  of  the  embryo  of  cat  {Felis  domestica).  Accessions 
12765,  12768,  13569. 

Hoffman,  J.  Specimen  of  porpoise  (Tursiops  subridens) ;  from  ** Turkey 
Gut,"  near  Cape  May,  N.  J.    Accession  13554. 

Hoffman,  Dr.  \V,  J.  Specimen  of  mammal  skin  [A¥ctomy9  mona^)]  from 
Michigan.    Accession  13655. 

Hofman,  Michael.    Specimen  of  ore ;  from  Missouri.    Accession  12899. 

Hogg,  Oeorge.    Specimens  of  minerals ;  from  Texas.    Accession  13774. 

Holberton,  W.  Specimen  of  pack  basket,  fly  books,  and  fishing  tackle. 
(Purchased.)    Accession  12666,  12673. 

Holladay,  Ben.    Specimen  of  live  owl.     Accession  13059. 

HoU,  Dr.  Specimen  of  child's  shirt,  made  by  the  Cakchiguel  Indians 
of  Guatemala.    Accession  13260. 

Holmes,  Frank.    Folding  canvas  boat;  from  Ohio.    Accession  12580. 

Holmes,  W.  H.  One  hundred  and  ninety-four  specimens  of  rocks ;  from 
the  Yellowstone  Park,  Wyoming.    Accession  13024. 

Hopkinson,  J.  Specimen  of  a  white  oak,  about  5  inches  in  dinmeter, 
with  12-iuch'board  driven  8  feet  through  it  by  the  storm  which  passed 
through  the  town  of  Wesson,  Miss.,  April  22, 1883.  Accession  13282. 
H.  Mis.  69 22 
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Hopaon^  W,  B,  Two  volumes  of  (lie  Sea  World  aud  Packer^a  Journal^ 
and  picture  of  W.  B.  Hopsou.    Accession  12934. 

Horan^  Joseph.  Three  specimens  of  live  snakes ;  from  Virginia.  Acces 
sion  13171. 

Bwnuday^  W.  T.  Alcoholic  specimen  of  bat ;  from  Washington^  D.  O. 
Accession  13439. 

Hotchhiss^  Jed,  Samples  of  coke ;  from  Pennsylvania  and  West  Vir- 
ginia.   Accessions  13054,  13070;  13136. 

Hawardy  Ernest  Specimens  of  minerals,  hematite  and  chalcopyrite 
hematite  and  asurite,  chalcocite,  and  malachite,  &c. ;  from  Ijoadoun 
County,  Virginia,    Accession  13025. 

Howard^  E,  L,  Specimen  of  soapstoue;  from  near  Falls  Church,  Va. 
Accession  13562. 

Howarthj  James  W.  Specimens  of  minerals,  green  feldspar,  orthoclase, 
muscovite,  limouite,  ganiet,  &c.^  from  Pennsylvania.  Accession 
13525. 

HotcCj  U.  W,  Medal  or  calendar,  dug  from  an  Indian  burial  ground  in 
1842;  from  Ohio.    (Loaned.)    Accession  13376. 

HoweSy  R.  A.,  &  Co,  Specimen  of  a  human  skeleton.  (Purchased.)  Ac- 
cession 13793. 

Howlandj  H,  8.  Porjwise  {Kogia  goodei)  9  feet  long,  found  on  beach  at 
life  saving  station  No.  8,  fourth  district.  New  Jersey.  Ac?ce«sion 
13060. 

Hubbard  Brothers,    Specimen  of  porpoise ;  from  Fire  Island,  New  York.. 
Acx^ession  12959. 

HudsoHj  Dr.  0.  L.  (through  F.  L.  Donnelly).  Stuffed  specimen  of  alli- 
gator (Alligator  mississippi^Tisis)^  ])elican  (PeXecanus  /uscus)^  mnskrat 
(Fiber  zibeihicus),  fox,  and  female  opossum  (Didelphys  Tirginiana)^  with 
young  attached  (Sciurun  niger  var.  niger).    Accession  13730. 

Hughletty  Thomas,  Specimens  of  fresh  fish  (Mugil  albula^  Caranx  hippu^^ 
Sefnotilus  bullariSj  &c.);  from  Maryland.  Accessions  13032,  13603, 
13718. 

Humlongj  William.  Specimen  of  cast  of  carved  stone-head;  from  mound 
in  Iowa.    Accession  13471. 

Huntj  Charles  N.  (through  John  P.  Rogan),  Specimens  of  Indian  n^lics; 
from  Wilkes  County,  North  Carolina.    Accession  13217. 

Hunt  &  Roberts.  Specimen  of  weevil  web,  larva  of  Ephistia  zew.  Ac- 
cession 13834. 

Huntington,  Dr.  D.  L.     Specimen  of  fresh  fish.    Accession  13334. 

HuskCj  C.  J.  Alcoholic  specimens  of  fishes  (yothonotns).  Accession 
13432. 

HutchinHony  Mrs.  H.  M.    Specimen  of  live  eagle.     Accession  lt'^40. 

Ja^^kson,  Charles  A.  Model  of  "carry-away"  boHt.:  from  Ijong  Island. 
(Purchased.)    Accession  12749. 

Jackson  R.  H.  (through  F.  L.  Donnelly).  Specimens  of  Indian  relics  and 
bones  (Homo  sapiens) ;  from  Georgia.    Accession  13740. 
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Ja4X>bj  Edwin^  U,  S.  X.  (through  Mrs,  Captain  Jouett).  Two  leaves  of 
silver-tree  (Leucodendron  argenteiim) ;  from  Cape  of  Good  Hope,  South 
Africa,  near  Tabee  Mountain.    Acession  12574. 

Jamaica,  Oovemment  of.  Specimens  of  cinchona ;  from  the  Government 
plantations ;  J.  Hart,  superintendent.    Accession  13384. 

JameSj  Henry  H.  Specimen  of  whip-poor-will,  in  flesh,  and  shed  skin  of 
a  snake  (IVopidono^ii^  sipedon)]  from  District  of  Columbia.  Acces- 
sions 13289, 13304. 

JameSj  Isaac  [through  Frank  Burns),  Specimens  of  fossiliferous  lime- 
stone ;  from  Blount  Spring,  Ala.    Accession  12937. 

JameSj  U.  P,  Eighty-seven  species  of  invertebrate  fossils ;  from  Ohio. 
Accession  13216. 

Jardine,  D.  B,  Specimens  of  iron  ores ;  from  Bethlehem  Iron  Com- 
pany's mine,  Wilbur,  Ontario,  Canada.    Accession  13734. 

Jeffreys,  Dr.  J,  Owyn.  Large  collection  of  shells ;  from  Euix)pe.  Pur- 
chased.   Accessions  13083,  13424,  13508. 

Jewell,  Willard.  Sketches  of  Indians  made  by  Duncan  in  1853.  Ac- 
cession 13050. 

Johnson,  Samuel.  Specimens  of  arrow-heads ;  from  Wood  County,  West 
Virginia.    Accession  13488. 

Johnson  &  Young.  Specimens  of  fresh  lobsters;  from  the  Boston  Mar- 
ket.   Accession  12661. 

Jones,  Oeorge  C.    Cast  of  pierced-stone  implement.    Accession  12630. 

Jones,  J.  F.  Specimen  of  live  catfishes  (Amiurus  marmoratus)',  from 
Georgia.    Accession  13807. 

Jones,  T.  8.    Specimen  of  worm  ;  from  Virginia.    Accession  13322. 

Jouy,  P.  L.  Large  collection  of  general  natural  history  and  etbnolo- 
gica ;  from  Japan.    Accessions  13306,  13360. 

Kales,  Dr.  J.  W.  Specimens  of  Indian  arrow-heads ;  from  Few  York. 
Accession  12967. 

Karns,  T.  C.  Specimen  of  stone  relic;  from  Knox  County,  Tennessee. 
Accession  13411. 

Karr,  A7iton.  Specimen  of  pug  dog  [Canis  familiaris),  in  flesh;  from 
Washington,  D.  C.    Accession  13651. 

Karr,  W.  W.  Specimens  of  petrified  moss  and  beach  leaves;  from 
Clarke  County,  Indiana.    Accession  13601. 

Kaufman^  Joseph  F.  Alcoholic  specimen  of  snake;  from  Virginia.  Ac- 
cession 12973. 

Keam,  Thomas  V.  {through  James  Stevenson).  Specimens  of  two  live 
rattlesnakes,  used  by  the  Moqui  Indians  in  their  snake  dances.  Ac- 
cession 13705. 

Keith,  Minor  C.  (through  Iloadly  &  Co.).  Specimens  of  twelve  stone  im- 
ages, with  pieces  found  at  a  point  called  Dos  Novillos,  on  the  line 
Costa  Eica  Railroad,  some  49  miles  from  the  coast,  at  from  2  to  5  feet 
below  surface.    Accession  13254. 
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Keith,  Nathan.  Alcoholicspecimenof  fishes;  from  Massaohusetts.  Ac- 
cessiou  13580. 

Kelly  J  jr. ^  D.  D.  Model  of  ^^  doable-ender  boat;"  from  Maine.  (Por- 
cbaaed.)    Accession  12594. 

Kelly,  John  F.  Alcoholic  specimens  of  snails;  from  Washington,  D.  C. 
Accessions  12986,  13062. 

Kemeys^  E.  Collection  of  clay  models  of  American  animals.  Accession 
13111. 

Kengla,  L.  A.  Collection  of  bones  {Homo  9apieM)\  from  Indian  graves 
in  West  Virginia.    Accession  13726. 

Kent,  A.  8.  {through  John  P.  Bogam).  Specimens  of  Indian  relics ;  from 
Caldwell  County,  Korth  Carolina.    Accession  13479. 

Kerr,  IF.  C.  Specimens  of  building  stones  and  soapstones ;  from  North 
Carolina.    Accessions  12646, 13826. 

Kettle,  Mr.  Specimens  of  vein  gold ;  from  Culpeper  County,  Virginia. 
Accessions  13312, 13326. 

King,  Arche  Oracle.  Specimen  of  granite ;  from  New  York.  Accession 
13008. 

King,  F.  H.  Specimens  of  eel  {Peiromyzon  argenteue  and  Blarina  taU 
poidea) ;  from  Wisconsin.    Accessions  13485, 13720. 

King,  F.  M.  Specimens  of  stone  relics;  from  San  Jacinto  Mountains, 
California.    Accession  13623. 

King,  J.  R.  Specimens  of  stone  relics ;  from  Ohio.  (Loaned.)  Acces- 
sion 13256. 

King,  Peyton  R.  Alcoholic  specimens  of  fishes  {Oyprinoidt)  and  speci- 
mens of  fossils ;  from  Alabama.    Accessions  13318, 13420. 

Knott,  W.  T.  Specimens  of  copper  implements;  from  mound  near 
Lebanon,  Ky.    Accession  12812. 

KnovcleH,  Herbert  M.  Specimens  of  fresh  fish  {Fistularia  eerrata,  Cyclop- 
terns  lumpua) ;  from  life-saving  station  at  Point  Judith,  Bhode  Island. 
Accessions  13613, 13653. 

Kohn,  A,  H.  Specimens  of  Indian  arrow-heads  and  quartz ;  from  South 
Carolina.    Accession  13179. 

Kort8  &  Bean.  Alcoholic  specimen  of  cray-fish ;  from  Potomac  Biver. 
Accession  12943. 

Kortz,  Charles.  Alcoholic  specimens  of  snake  and  cray-fish ;  from  Po- 
tomac Biver.    Accession  13063. 

Kreager,  John.  Specimens  of  minerals;  from  Colorado.  Accession 
13578. 

Kuehling,  J.  H.  Specimen  of  living  turkey  buzzard,  juv. ;  from  Virginia. 
Accession  13285. 

Kummerfeld,  J.  F.  Specimen  of  stone  relic ;  from  Pottawattamie  County, 
Iowa.    Accession  13676. 

Kurrachee  Municipal  Library  and  Museum.  One  box  specimens  of  mam- 
mal skins  and  skulls  and  one  box  (277)  specimens  of  drugs ;  from 
India.    Accession  12523. 
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Lamstm^  John  S.j  &  Bro.  Specimens  of  pottery,  stone  implements,  gold 
and  bronze  images ;  from  the  Chiriqni  graves;  also  large  collection 
of  antiquities,  arrows,  chisels,  and  other  implements  of  moilern  In- 
dians of  Ohiriqui;  collected  by  J.  A.  McNiel.  Accessions  13654, 
13670. 

LanpheaVj  Oeorge  IS.  Photograph  of  the  fishmongers'  association.  Ac- 
cession 13078. 

Lathropj  W.H,    Specimen  of  coke;  from  Virginia.    Accession  13798. 

LawleTy  D.  J,  Specimens  of  boat  models,  menhaden  steamer  and  fish- 
market  boat.     Accession  12821. 

Leas^  Henry  C,  Son  &  Co.  Specimen  of  double-crested  comorant  skin ; 
from  Howard  County,  Maryland.    Accession  13792. 

Lee^  Henry  B.  {through  John  B,  Wiggins).  Specimen  of  fossils;  from 
New  York.    Accession  13559. 

Lee  J  John  W.  Siiecimens  of  minerals;  from  Maryland.  Accession 
13036. 

Leffel^  James,  &  Co.  Model  of  the  Leflfel  double-turbine  water- wheel ; 
from  Springfield,  Ohio.    Accession  13105. 

Leonard,  Henry.  Specimen  of  canary  bird,  aged  thirteen  years  and  six 
months.    Accession  13084. 

Leslie,  C.  C.  Specimens  of  oysters ;  from  South  Carolina.  Accession 
12780. 

Lesquereux,  Prof,  L.  Specimens  of  fossils;  from  Ohio.  Accession 
13321. 

Le  Van,  Mrs.  M.  J.  Three  specimens  of  old-style  lamps.  Accession 
12620. 

Leicis,  Buff  Oreen.  Alcoholic  specimen  of  four-legged  chick  of  domestic 
fowl ;  from  Jefferson  County,  West  Virginia.    Accession  12714. 

Lighton,  W.  R.    Specimens  of  fossils  and  unios ;  from  Iowa ;  and  head 

of  an  idol ;  from  an  Aztec  tomb  in  Mexico.    Accessions  12960, 13356, 
13537. 

LiUy,  C.  A,    Specimens  of  ores;  from  Hall  County,  Georgia.    Acces- 
sion 13538. 
Lincoln,  Charts  P.    Specimen  of  a  Siamese  cat  (Felis  domestica) ;  from 

Bangkok,  Siam.    Accession  12898. 
Lindley,  C.  T.    Specimens  of  stone  relics;  from  Illinois.    (Loaned.) 

Accession  12658. 
Lloyd,  C.  H.    Specimens  of  arrow-heads;  from  Virginia  and  Maryland. 

Accessions  12890, 13159. 
Lloyd,  J.  M.    Specimen  of  jasper  arrow-head ;  from  Charles  County, 

Maryland.    Accession  12547. 
Lochman,  C.  L.    Photographs  of  plants.    Accession  12550. 
Locktoood,  Samuel.    Specimen  of  stone  relic;  from  New  Jersey.  (Loaned.) 

Accession  12982. 
Logan,  Hon.  John  A.    Collection  of  copper  and  silver  ores ;  from  Illinois, 

Accession  12286. 
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Logauy  W.  E,  (thraugh  Hon,  M.  W.  Ransom).    Specimen  of  iron  ore; 

from  Kortb  Carolina.    Accession  12734. 
LoomiSj  Plumb  &  Co.    Two  automatic  reels  (bronze  and  nickel  plate); 

from  New  York.    Accession  12784. 
Loppy  John  F.    Specimen  of  blackoak  root,  with  pine  root  grown 

through  it;  from  Arkansas.    Accession  13089. 
Lorillardj  Pierre  {through  Ddsire  Charnay^  of  Paris),    Large  collection 

of  casts  of  many  of  the  most  notable  inscriptions  and  bas  reliefs  exist- 
ing in  the  ruined  cities  of  Mexico  and  Central  America.    Accesaitnt 

13211. 
Love,  Thomas  J,    Specimens  of  oysters ;  from  New  Jersey.    Accession 

12618. 
Lovej  William  B,    Four  specimens  of  native  gold  in  quartz;  from  Cul- 
.  peper  County,  Virginia.    Accession  13092. 
Love,  W,  O,  {through  F,   W,  Taylor),    Specimen  of  gold ;   from  near 

Richardsville,  Culpeper  County,  Virginia.    Accession  13803. 
Lotcellj  Stephen  A,    Specimen  of  mineral  {Epidote  tcith  Orossularite  in 

quartz) ;  from  Hebron,  Me.    Accession  13386. 
Ludworthj  George  B.    Alcoholic  specimens  of  snakes ;  from  Michigan 

(Loaned.)    Accession  13426. 
Lugger,  sr,,  0.    Specimens  of  bird-skins ;  from  Demerara,  South  Amor 

ica.    Accession  13552. 
Lummis,  Charles,    Copies  of  ^*  Birch  Bark  Poems."    Accession  13689 
Lyile,  William,    Specimen  of  limonite  dendrite  on  limestone ;  from  Illi 

nois.    Accession  12797. 
MacLean,  J,  P,    Specimen  of  cane,  made  of  cedar  log,  from  85  feet  be 

low  surface,  fragment  of  bone  implement  and  prong  of  deer's  antler; 

from  an  earthwork  in  Highland  County,  Ohio.    Accessions  13604, 

13723. 
Macleay,  William.    Specimen  of  dugong  skin  (Halicore  dugong)]  from 

Sydney,  Australia.    Accession  12813. 
Mais,  E.  C,  (through  W,  W.  Evans),    Specimens  of  tusks,  teeth,  and 

claws  of  extinct  species  of  kangaroo  (Diprotodon),  found  18  inches  be- 
low surface  of  swampy  land  near  Millicent,  in  the  southeast  district  of 

South  Australia.    Accession  12988. 
MaUetjjr.,  Edmond.    Specimen  of  hen's  egg;  from  Washington,  D.  C. 

Accession  13004. 
MaUory,  H.  P.    Specimens  of  slides  of  diatoms ;   from  Pensacola  Bay, 

Florida.    Accession  13329. 
Mallet,  Dr.  J.   W.    Specimens  of  minerals;    from  Texas.    Accession 

13817. 
Mann  Brothers.    Samples  of  oyster  tubs.    Accession  12528. 
Mann,  Charles  L,    Sample  of  piercing  tool  and  fish-hook,  made  from 

hammered  copper  and  rolled  in  shape.    (Loan.)    Accession  12621. 
Manning,  P,  C.    Specimens  of  gneiss  and  collection  of  small  stones ; 

from  Maine ;  also  porphyry  and  quartz ;  from  Placer  County,  Cali- 
fornia.   Accessions  12792, 13002, 13434. 
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MamocJcj  0,  W.  Alcobolic  specimens  of  reptiles ;  from  Texas.  Acces- 
sion 13720. 

Marshally  H,    Specimen  of  duck  in  flesh.    Accession  13635. 

Marshall^  8.  N.  Live  specimen  of  dnck,  from  Peck's  Beacli,  New  Jer- 
sey.   Accession  13629. 

Martiuj  Horace.  Specimen  of  stone  ax  and  pipe ;  from  Missouri.  Ac- 
cession 12693. 

Martin,  8.  J.  Specimens  of  five  playing  cards  taken  from  pouch  of 
cMfish  hauled  np  in  90  fathoms  of  water  in  latitude  42  south  on 
the  18th  of  September,  1882 ;  also  box  of  net  formers ;  from  Massachu- 
setts.   Accessions  12564,  12781. 

Mason^  John  (through  George  P.  Merrill).  Specimens  of  diabase,  epidotic 
rock,  &c. ;  from  Goose  Creek,  near  Leesburg,  Va.    Accession  13407. 

MatheVy  Fred.  Alcoholic  fishes  {Salvelinns  fontinaliH^  Coregonun  qnadri- 
lateralis,  Catostomus  commeraoniij  Amiurtis  catus,  Luxilus  cormituR, 
&c.);  from  "  Adirondacks.^    Accessions  13085,  13214, 13811. 

Matthews,  John.  Specimen  of  marble  containing  90  per  cent,  carbonate 
of  lime,  and  one  bottle  of  powdered  snow-flake  marble;  from  New 
York.    Accession  13489. 

Mattes^  M.  B.  Specimens  of  six  metallo-plastic  fishes  (loan),  and  ten 
photographs  of  the  West  Indian  fishes;  from  Surinam.  Accessions 
13201, 13496. 

Mattson,  Hans  {through  consul-general,  Calcutta).  Collection  of  roots 
and  plants  ;  from  India.     Accession  13402. 

Maxey,  Hon.  8.  B,  Pair  of  horns,  with  section  of  skull  attached  (Bos 
taurus).    Accession  12905. 

May,  William  R.  Specimen  of  supposed  gold-bearing  slate.  Acces- 
sion 12656. 

McBride,  R.  0.  Specimen  of  stone  ax;  from  Missouri.  Accession 
12631. 

McCaskill,  J.  C.  I.  Samples  of  mineral  water  and  small  specimen  of 
ore ;  from  Texas.    Accession  12779. 

McCeney,  E.  P.  Specimen  of  eocene  mollusks ;  from  marl  bed  in  Prince 
George's  County,  Maryland.    Accession  13717. 

McCormick,  L,  M.  Skeleton  of  squirrel  (Sciurus  carolinensis) ;  from  Falls 
Church,  Va. ;  specimen  of  cat  (Felis  domestica)',  from  Smithsonian 
grounds;  and  collection  of  birds,  ISkeletons,  and  bones;  from  District 
of  Columbia.    Accessions  13150,  13606,  13779. 

McElroy,  8.  W.  Box  of  crude  material;  fiom  Kansas.  Accession 
13099. 

McFarland,  Prof.  R.  W.  (through  Hon.  H.  L.  Morey).  Si>ecimens  of 
cedar,  from  85  feet  below  surface;  from  near  Oxford,  Ohio.  Acces- 
sion 13821. 

McOlothlin,  O.  W.  Specimens  of  minerals;  from  Texc^s.  Accessions 
13090, 13357, 
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McKay ^  G.  L.  {deceased).  Collection  of  ivory,  bone,  and  wood  ornaments, 
alcoholic  speciinenn  of  mammals,  insects,  fishes,  invertebrates,  frogs, 
and  stone  relics,  minerals,  pumice-stone,  birds'  nests  and  skins,  shells, 
plants,  dried  insects,  and  fossil  shells,  &c. ;  from  Alaska.  Accessions 
13527,  13824. 

McKcnziCj  A.  {through  James  O,  8wan)»  Specimen  of  snowy  owl ;  from 
Massett,  British  Columbia.    Accession  13844. 

McKesHon  &  Robbins  {Netc^York).  Two  hundred  samples  of  oils,  one 
hundred  specimens  of  miscellaneous  drugs,  one  box  of  commercial 
sponges,  and  one  box  specimens  of  cu])rea  leaves,  bark,  and  fruit. 
Accessions  12579,  12042,  13128, 13219,  13369. 

McKicroyj  John  M.    Specimen  of  shed  skin  of  snake.     Accession  132*29. 

McLachleUj  A,  M.  {through  Hon,  K  K,  Peters),  Specimens  of  ores.  Ac- 
cession 13819. 

McLamj  M,    Three  boat  models.    (Purchased.)    Accession  12545. 

McLean^  John  J,  Specimens  of  stone  relics  and  flint  chippings,  skele- 
ton of  large  seal  {Eumetopias  stelleri)^  two  skins  of  seiils  {Zalophtis 
californicus)j  specimen  of  shell,  rocks,  showing  work  of  boring  mol* 
lusks,  and  pumice-stone;  from  California.    Accession  13805. 

McMawis^  Felix  B,    Specimen  of  fossil  shell.    Accession  13713. 

McMenamin  dt  Co,  { Virgmia),  Eight  boxes  of  canned  oysters  and  crabs. 
Accession  12510. 

McXielj  J,  A.  {through  J,  8,  Lamson  cfc  Bro,).  Alcoholic  specimens  of 
fishes, eels,  shrimps,  and  crabs,  shells,  and  frogs ;  from  Chiiiqui  Kivir 
and  streams  flowing  from  Mount  Chiriqui;  and  alcoholic  specimen  of 
snake  {Pelamis  bicoler) ;  from  Pacific  Ocean,  oft*  the  Island  of  Qnibo. 
Accession  13473. 

ilead^  B,  F,  Specimen  of  black  sand  {Mcnaccanite)',  from  Kansas.  Ac- 
cession 12G55. 

Meadows^  J,  A.  Specimens  of  silver  and  copper  ores ;  from  New  Mexico. 
Accession  12802. 

Meigs^  M,  C,  U,  8,  A.  Specimens  of  sandstone;  from  quarries  at  Ma- 
nassas, Ya.    Accession  12992. 

MelvWej  Oeorge  TV.,  U,  8,  N.  Suit  worn  by  him  during  the  retreat  from 
the  Jeannette  and  search  for  De  Long  and  comrades  in  Siberia.  Ac* 
cession  1270G. 

Mercer  J  R.  W.  Specimens  of  stone  relics ;  from  Kentucky,  Ohio,  Georgia, 
and  West  Virginia;  and  two  stone  pipes;  from  Tennessee  and  Georgia. 
(Loaned.)    Accessions  13449, 13684. 

Merchantyjr,^  Oeorge,  Two  boxes  and  six  bundles  of  fishing  apparatus. 
Accessions  12619,  12629. 

Merrianij  Dr.  C  Hart.  Three  boxes  and  one  keg  specimens  of  seal  skins 
and  skulls  {Phoca grosnlandica^  Cysiophora  cristuta),  samples  of  seal  oil ; 
from  Newfoundland;  and  skins  of  seals  with  skulls  and  flippers  at. 
tached  {Phoca  grcenJandica)]  from  north  shore  of  Gulf  of  Saint  Law- 

.  rence.    Accessions  13108,  13116,  13149,  13518. 
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Merrillj  George  P.  Alcoholic  specimens  of  fisbes,  snail,  bat,  and  rep- 
tiles; from  Maine;  also  collections  of  rocks  and  minerals;  from  Mas- 
sachusetts, Virginia,  Maryland,  and  District  of  Columbia.  Accessions 
13395, 13405,  13501,  13502,  1350C,  13516,  13519,  13565,  13690,  13764, 
13801. 

Merrillj  L.  H.    Specimens  of  rocks;  from  Maine.    Accession  13584. 

Metcal/ej  P.  Herbert.  Collection  of  dried  and  alcoholic  insects;  from 
New  Zealand.    Accession  13846. 

Meyer.  A.  B.  Specimens  of  jadeite;  from  Yunan  and  China;  <ilso  speci- 
men of  jade;  from  China,  New  Zealand,  New  Caledonia,  Turkestan, 
and  Siberia.    Accessions  13418,  13722. 

Michigan  Carbon  Works,  One  box  samples  of  animal  charcoal ;  from 
Michigan.    Accession  15188. 

M^ddleton,  Carman  &  Co.  Specimen  of  fish  (Paralix;hthy8  dentatun)  up- 
l)er  eye  on  top  of  head.    Accession  13619. 

Middleton,  J.  Y.  {through  Eon.  J.  W.  Throckmorton).  Sample  of  mineral 
water ;  from  Texas.    Accession  13786. 

Milam^  B.  C.  Specimen  of  nickel-plate  fishing-reel ;  from  Kentucky. 
(Loaned.)    Accession  12807. 

MHIerj  Benjamin.  Alcoholic  specimens  of  fishes,  snakes  .and  lizards. 
Accession  13461,  13683. 

Miller,  David.  Specimen  of  mole  {Oondylura  cristatu)  ]  from  Pennsyl- 
vania.   Accession  12877. 

Miller,  H.  H.  Specimens  of  birds  in  flesh  ;  from  Maryland.  Accession 
12669. 

Milligan,  J.  D.  [through  I\  L,  Jouy).  Collection  of  clay  figures  ;  from 
Tientsin,  China.    Accession  13680. 

Mills,  William,  i&  Son.  Two  boxes  fishing  tackle.  (Loaned.)  Accessions 
12716,  12728. 

Minton  d;  Co.  {throvgli  L.  Straus  &  Sons).  One  cask  decorated  china 
drinking  vessels;  from  their  works,  England.    Accession  13710. 

Mintzer,  William  A.,  U.  S.  y.  Specimens  of  minerals ;  from  North 
Carolina.    Accessions  13281,  13640. 

Mitchell,  Lemuel.    Specimen  of  live  crab.    Accession  13367. 

Mitchell,  Lewis  O.  Specimen  of  fi  esh  fish  (Poma^canthus  arcuatus) ;  from 
Barnegat,  N.  J.    Accession  13671. 

Mitchell,  J.  E.  Column  of  grind-stones  composed  of  thirteen  varieties. 
Accession  13324. 

Mitchell,  Dr.  8.  W,  Specimen  of  rattlesnake  6 J  feet  long ;  from  Florida. 
Accession  13064 

Moffat,  H.  F.  Specimen  of  worm ;  from  New  Hampshire.  Accession 
13387. 

Monroe,  Prof.  Charles  E.  Specimen  of  orrellite  on  bituminous  coal; 
from  Newburgh,  W.  Va.    Accession  13847. 

Monroe,  M.  Four  bottles  samples  of  boiled  and  steamed  refined  seal 
oils;  from  Saint  John's,  Newfoundland.    Accession  13391. 
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Monumental  Bronze  Company  {Coniiecticut).  Bronze  statue  of  soldier 
and  specimen  of  ore,  &c.;  product  from  ore,  a  head,  hands,  and 
pieces  of  the  metal  showing  manner  of  patting  together,  &c.  Acces- 
sion 12997. 

MooerSj  L,  M,  Specimen  of  silicified  wood ;  from  Virginia.  Accession 
13413. 

Moore,  F.  L,  Six  hundred  and  thirty  pounds  of  gypsum ;  from  Windsor, 
Nova  Scotia.    Accession  13101. 

MooreSj  L  R.  Box  of  fish  eggs  and  alcoholic  specimens  of  Eocky  Mount- 
ain white-fish  (Coregonus  williamftonii) 'y  from  Oregon.  Accessions 
12853,  13777. 

Moore,  James  A,  K.  Specimen  of  great-horned  owl  {Bubo  virginiamM) 
and  box  of  owl  eggs;  li'om  Virginia.    Accessions  12742, 12980. 

Moorman,  Ghdrles  R.    Specimen  of  eagle-skin  (bald).    Accession  12524. 

Morrin,  I)r.  Robert  T.  Phial  containing  parasite  taken  from  brook-trout. 
Accession  13141. 

Moser,  Jeff.  F.j  Lieutenant,  U,  8.  N,  Collection  of  minerals,  reptiles, 
insects,  rocks,  chrome  iron,  fossils,  and  fragments  Indian  skulls, 
shark-skin,  and  bird-skin ;  from  Central  and  South  America.  Ac- 
cession 13481,  13507,  13755. 

Murphy,  William  M.  {through  General  M,  La  Rue  Harrison).  Speci- 
men of  wood  from  GO  feet  below  surface ;  from  Perry  County,  Illinois. 
Accession  13061. 

Museum  of  Comparative  Zoology.  Set  of  "  Blake "  corals,  alcoholic 
specimens  of  crayfish;  from  Massachusetts.  Accessions  12782, 12842, 
13560, 

Musser,  George.  Specimen  of  strap- worm  (Ligula  digrama);  taken  from 
a  Potomac  shad.    Accession  13230. 

Nation,  William.  Two  specimens  of  bird-skins;  from  Peru.  Acces- 
sions 13499,  13634. 

Keafie  &  Levy.    Two  full-rigged  boat  models.  .  Accession  13328. 

Neal,  Dr.  James  C.  Three  boxes  of  mammal  bones;  from  Florida;  also 
alcoholic  specimen  of  salmander  {Amblystoma  tigrinum).  Accessions 
13544,  13591,  13632,  13701. 

Neill,  Allen.  One  box  of  oysters  in  the  shell ;  from  New  Jersey.  Ac- 
cession 12530. 

Nelson,  C.    Samples  of  canvas,  rope,  and  netting.    Accession  12874. 

Nelson,  John,  Box  of  clothing  used  by  the  Gloucester  fishermen.  (Pur- 
chased.)   Accession  12607. 

Nelson,  Dr.  Wolf  red.  Bottle  of  alcoholic  serpents;  from  Central 
America.     Accession  12951. 

New  Bedford  Cordage  Company.  One  box  of  whaling  lines.  ( Purchased ). 
Accession  12606. 

Newton,  W.  A.    One  box  of  kaolin  ;  from  Missouri.    Accession  12976. 

Nichols,  JEdward.  Living  specimen  of  rattlesnake;  from  Georgia.  Ac- 
cession 13249. 
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Nichols^  Henry  E,^  U.  8*  steamer  ^^Hassler.^  A  valuable  collection  of 
birds,  mammals,  reptiles,  fishes,  &c. ;  from  Alaska  and  Sonora.  Ac- 
cessions 12570,  13757. 

Nickerson  &  Baxter.    Two  books  sample  fisli-hooks.    Accession  12700. 

Nickersonj  George  Y.    Bone  from  whale.    Accession  13658. 

Nixsan^  W,  A,  One  box  of  minerals;  from  North  Carolina.  Accession 
13013. 

Nutting^  C,  G.  Large  and  valuable  collection  of  antiquities,  stone-idol, 
birds,  and  mammal  skins;  from  Central  America.  Accessions  12748, 
13208,  13252,  13258. 

Nye^jr.j  Willard.  Valuable  collections  of  fishes,  invertebrates,  Indian 
relics,  shells,  &c. ;  from  Massachusetts ;  bird  and  mammal  skins,  in- 
sects, fungus,  &c. ;  from  Utah  and  Montana.  Accessions  12791, 12933, 
13212,  13362,  13657,  13730. 

Obery  F.  A.  Specimen  of  pottery;  from  Chihuahua,  Mexico.  Acces- 
sion 13674. 

Offuttj  T.  J.  Specimen  of  tarantula  found  in  bunch  of  bananas ;  from 
West  Indies.    Accession  13692. 

Ogdin^  W.  H,  Specimen  of  beetle  {Dynastes  tityus)-,  from  West  Vir- 
ginia.   Accession  12598. 

Olmsted^  Gharles  F.  Specimen  of  fossil ;  from  Ohio.  (Loaned.)  Acces- 
sion 13645. 

Orcutt^  Gharles  E.  Valuable  collection  of  bird  and  mammal  skins,  living 
and  alcoholic  reptiles,  samples  of  fibers  and  articles  made  by  Indians 
of  Lowei^California.  Accessions  12.520,  13430,  13436,  13457,  13512, 
13600. 

Oregon  Packing  Gompany.  Six  cans  of  salmon;  from  Columbia  River. 
Accession  12830. 

Orton^  Prof.  Edward.  Three  samples  of  coke;  from  Ohio.  Accession 
13135. 

Osgood^  N.  A.    Two  portable  canvas  boats.    Accession  12930. 

Ostermoor^  H.  D.,  &  Son.  Model  of  life-saving  mattress.  Accession 
12732. 

Packwood^  F.  J.  Specimen  of  beetle  {Dynastes  tityus))  from  Florida. 
Accession  13269. 

Pa{fe^  John  R.    Two  albino  robins ;  from  Virginia,    Accession  12964. 

Palm^r^  JJr.  Edward.  Collections  of  Indian  relics,  pottery,  shells,  min- 
erals, fibers,  plants,  &c.,  used  as  medicines  and  in  cooking;  from  North 
('aroiina,  Tennessee,  Alabama,  Arkansas,  and  Texas.  Accessions 
12601,  12995;  13267,  13294,  13365,  13743,  13762. 

Palmer,  William.  Mold  of  large  copper  hoe,  three  skins  of  ground- 
squirrels,  and  bottle  of  alcoholic  reptiles ;  from  Michigan.  Accession 
13273. 

Parsons,  William  B.  Old  style  of  lantern  used  on  shipboard  prior  to 
J  840.    Accession  12739, 
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Pcarce^  Jason  8,,d'  Co,  Basket  of  shell  oysters;  from  Rhode  Island. 
Accession  12511). 

Peary,  R,  E.,  U.  S.  N.  Fine  specimen  of  coral  attached  to  a  crow-bar, 
fonnd  in  C  fathoms  of  water  at  Key  West,  Fla.    Accession  13478. 

Pefiaj  H.  D,  Specimen  of  common  frying-pan  covered  with  barnacles 
and  large  coral  j  from  Bay  of  La  Paz,  Lower  California. 

Pcngellyj  William.  Chest  of  fossil  bones;  from  Kent's  Cavern,  near 
Lamoma  Torquay.    Accessions  13075. 

Perry,  N.  H.  Collection  of  sixty-four  specimens  pf  minerals;  from 
Maine.    Accession  13524. 

Peters,  T.  E,    Specimen  of  insect;  from  Virginia.    Accession  13257. 

Petroff,  Ivan,  Tobacco  i^ouch  and  pair  of  buck  mittens ;  from  Indians 
of  Alaska.     Accession  12802. 

Pharmaceutical  Society  of  Oreat  Britain.  Specimen  of  fruit  of  the  double 
cocoannt.    Accession  13831. 

Phillips,  Barnet,  Pair  of  Turkish  slippers,  game  of  thirty-one,  fresh 
mackerel  {Scomber  svombrus),  and  specimens  of  the  leaves  and  fruit  of 
the  Ogeecliee  lime;  from  near  Savannah,  Ga.  Accessions  12757, 
13060,  13350,  13711. 

Phillips,  William,  &  Son.  One  slab  eaeh  of  Japan  Sea,  Northwest,  and 
South  Sea  whalebone.     (Purchased.)    12825. 

Picking,  Henry  T.,  U.  S.  N.  A  nickel-plated  working  model  of  the  Cour- 
tenay  automatic  whistling  buoy.    12836. 

Pierce,  Eugene.  Specimen  of  living  water-snake  ;  from  Virginia.  Ac- 
cession 13232. 

Pike^  Xicholas.  Alcoholic  collection  of  reptiles  and  worms ;  from  Mauri- 
tius.   Accession  13444. 

Poey,  Prof.  Felipe.  Valuable  collection  of  alcoholic  fishes,  alligator, 
sharks^  jaws,  and  stuffed  specimen  of  seal ;  from  Cuba.  Accessions 
13463,  13561. 

Poole,  George.  Si)ecimen  of  raccoon  {Procyon  lotor);  Irom  Virginia. 
Accession  13725. 

Potts,  Edward.  Collection  of  fresh-water  sponges  in  alcohol  an<l  micro- 
scopic slides.    Accession  12752. 

Poicell,  J.  W.  Collection  of  thirteen  hundred  and  twenty-nine  stone 
implements,  specimens  of  tufa  and  obsidian,  six  packages  of  rocks, 
collected  by  the  United  States  Geological  Survey,  two  plaster  casts 
of  the  Grand  Caiion  of  the  Colorado,  and  two  of  the  Henry  Mount- 
tains,  and  sample  of  water;  from  Athbert.  Lake,  Oregon.  Acces 
sions  12667, 12697,12031, 12962, 13121, 13283, 13618, 13652, 13769, 13791. 

Powers  t&  Weightman  {Philadelphia,  Pa.).  Ten  boxes  containing  a  large 
and  collective  exhibit  of  chemicals  of  their  own  manufacture.  Ac- 
cession 12787. 

Prang,  L.,  dt  Co.  {Boston,  Mass.)  A  complete  exhibit  showing  the 
process  and  materials  used  in  the  art  of  lithography.  Accessions 
13100,  13126,  13168. 
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PratheTj  John  0.  Dried  skin  of  alligatx>r  gar  {Lepidosteus  spatula); 
from  Black  Biver,  Arkansas.    Accession  12745. 

Pricey  Dr.  Henry  M.  Specimen  of  iron  salphide;  from  Virginia.  Ac- 
cession 13441. 

Priestley^  Miss  Frances  D,  Large  collection  of  philosophical  apparatus 
used  by  her  father,  the  late  Dr.  Joseph  Priestley.    Accession  13305. 

Pringlcj  H.  L.    Box  of  minerals ;  from  Vermont.    Accession  13748. 

Proctor  J  O.  W.   Specimen  of  harpoon ;  from  California.   Accession  12819. 

Pumpellyj  Prof.  R.  Thirteen  boxes  of  minerals  collected  by  the  Tenth 
Census.    Accession  12786. 

Pusey  and  Jones  Company  ( Wilmington,  Del).  Model  of  U.  S.  Fish  Com- 
mission steamer  "Albatross.''    Accession  12883. 

Quinnipiac  Fertilizer  Company.  One  box  of  fish  scrap  and  guano.  Ac- 
cession 12675. 

RaXey,  John  B.  Specimen  of  quartz  and  pyrite  \  from  North  Carolina. 
Accession  12927. 

Rathhun^  Richard.  Two  specimens  of  deep-sea  turtles;  from  off  the 
coast  of  Massachusetts.    Accession  12923. 

RaUy  Dr.  Charles.  Fragment  of  fishing-net ;  from  Ancon,  Peru.  Ac- 
cession 13592. 

Rayner^  Eli.  Collection  of  nineteen  species  of  minerals  and  ores  for  ex- 
change.   Accession  12907. 

Reilly  &  Bros.  Two  specimens  of  building  stones;  from  Kentucky. 
Accession  13301. 

Renneherg,  Edward.  Model  of  apparatus  for  steaming  oysters.  (Pur- 
chased.)   Accession  12881. 

Reynolds,  E.  R.  Pair  of  loons;  from  Swan's  Point,  Maryland.  Acces- 
sion 13112. 

Rhode  Island  Society  of  Domestic  Industry.  First  spinning-frame  of 
twenty-four  spindles,  and  first  carding-machine  to  accompany  it,  the 
progenitor  of  all  cotton  machinery  in  the  country.  Set  up  in  1790,  at 
Pawtucket,  by  Samuel  Slater;  also,  complete  set  of  the  old  apparatus 
for  breaking,  hatchelling,  and  spinning  flax.    Accession  13137. 

Richards,  8.  J. ;  J.  H.  Specimens  of  fossils,  coral  {Astrea  sp.),  and 
pharyngeal  bone  of  the  sheep's-head;  from  near  Fort  Washington, 
Potomac  Biver.    Accessions  13123,  13466. 

Riddkberger,  Eon.  H.  H.  Specimen  of  galena ;  from  Virginia.  Acces 
sion  13587. 

Ridgtcay,  D.  Specimen  of  snake  {Farancia  abacura)  and  eggs ;  from 
Indiana.    Accession  13370. 

Ridguray,  J.  E.  Fresh  specimen  of  juv.  whale  {Ziphius  curvirostris)  ?  ; 
from  Barnegat  City,  N.  J.    Accession  13564. 

Ridgicay,  Robert.  A  valuable  collection  of  birds'  skins,  nests,  and  eggs, 
mammals,  reptiles,  crawfishes,  shells,  insects,  fishes,  In<liaii  and  stone 
relics,  minerals,  fossils,  &c. ;  from  Indiana,  Illinois,  and  (tab.  Ac- 
cessionK  12614,  13046,  13067,  13079,  13097,  13130,  13139,  13l'15,  13259, 
13274,  13277,  13314,  13741. 
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Ridgway  Patent  Befrigeratar  Company  {Philadelphia,  Pa.).  Model  of 
Eidgway  pateut  refrigerator.    Accession  12880. 

Rivett-CamaCy  J.  H,  Box  of  stone  implements  and  chippings ;  from  the 
Banda  district^  Northwest  India.    Accession  12824. 

Roane  Iron  Company,  Samples  of  coke;  from  Eockwood,  Tenn.  Acces- 
sion 13143. 

RobbinSy  J.  W,  ( Z7.  S,  surveyor-gefieraly  Tucson,  Ariz.).  Cne  hundred  and 
ninety  specimens  of  ores ;  from  Arizona.    Accession  13790. 

Roberts,  C.  T.  {agent).  Spei^imen  of  iron  ores;  from  Paint  Biver  and  Mas- 
todon mines,  Michigan.    Accession  13358. 

Robeson^  Mrs.  Oeorge  M.    One  pair  deer  horns.    Accession  13754. 

Roberts,  J.  M,  One  box  of  Indian  and  stone  relics ;  from  Louisiana. 
Accession  12773. 

Robinson,  A.  A.  {chief  engineer),  A.  T.  &  8.  F.  R.  R.  Eighteen  boxes  of 
building  stones;  from  various  localities  along  their  railroad.  Acces- 
sion 12635. 

Robinson,  George  F.  Box  of  fossils  from  Las  Vegas,  N.  Mex.  Acces- 
sion 13298. 

Robinson,  H.  Three  specimens  of  minerals ;  from  Kansas.  Accession 
13649. 

Robinson,  J.  E.    Stone  pestle ;  from  Cambridge,  Md.    Accession  13814. 

Robinson,  Hon.  J.  S.  Box  of  copper  and  stone  implements  and  orna- 
ments; from  monnd  in  Hardin  County,  Ohio.    Accession  12871. 

Robinson,  jr.,  Norbome.  Two  specimens  of  living  alligators,  ju v. ;  from 
Florida.    Accession  12721. 

Robinson,  William  8.,  &  Co.  Samples  of  oyster  tubs  and  pails.  Acces- 
sion 12910. 

Rodgers,  Mrs,  John.  Specimen  of  large  palm-leaf  fan ;  from  Samoan 
Islands.    Accession  13414. 

Rosenstein  Brothers.  Two  boxes  of  canned  lobsters  and  fish;  from 
Maine.    Accessions  12665,  12764. 

Rosecrans,  Miss.  Specimen  of  moth  {Telea  polyphemus);  from  East 
Washington,  D.  C.    Accession  13184. 

Rosecrans,  Hon.  W.  8.    Three  specimens  of  ores.    Accession  13185. 

Rowe,  If.    Bound  volume  of  "  American  Field."    Accession  12896. 

Royal  Museum  of  Natural  History,  Leiden,  Netherlands.  One  tank  con- 
taining sixty-three  species  of  alcoholic  fishes;  from  Indian  Archipel- 
ago.   Accession  13058. 

Ruby,  Charles.  Specimen  of  black-footed  ferret  {Putorius  nigripes),  bird- 
skin  {Calamospiza  bieolor),  and  two  skulls  of  Cheyenne  Indians;  from 
Wyoming.    Accessions  13096, 13742. 

Rusby,  Henry  H.  Seven  boxes  of  plants  and  two  of  geological  speci- 
mens; from  Arizona.  Accessions  12753, 13394, 13416,  13526,  13685, 
13809. 

Russell,  D.  E.  Box  of  si>ecimens  of  ores;  from  Texas.  Accession 
13379. 
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Bussell,  I.  C  Specimens  of  crystals  of  gay -lussite ;  from  Nevadsi.  Ac- 
cession 13624. 

Russell  Mills  Company.  Twenty-one  samples  of  sail  duck.  Accession 
12722. 

Russia  Cement  Company.  Samples  of  liquid  glue,  mucilage,  and  vari- 
ous samples  illustrating  its  use  in  the  manufactures.  Accessions 
12507, 13638, 13672. 

Rustj  Horatio  -AT.  Specimen  of  basket  mortar,  with  granite  base,  and 
pestle;  from  California.    Accession  13823. 

Sally  dt  McCray.  Box  of  pottery  and  stone  relics;  from  mounds  on 
banks  of  Ouachita  River,  Arkansas.    Accession  13354. 

SampsoUj  F.  A.  Specimens  of  land  and  freshwater  shells ;  from  Mis- 
souri.   Accession  12815. 

Sargent  J  C.  S.  Seventy -seven  specimens  of  drawings  of  forest  trees; 
from  Massachusetts.    Accession  12820. 

ScammoUj  C.  M,  Volume  on  marine  mammals,  together  with  an  ac- 
count of  the  American  whale-fishery,  also  specimen  of  horse-fish 
(Hippocampus)]  from  Bio  Grande,  Texas.    Accessions  12864, 12912. 

Scharfy  Samuel    Box  of  fossils.    Accession  12696. 

SchieffeUnj  W.  jET.,  &  Co.  Two  boxes  of  specimens  of  materia  medica, 
also  package  of  Chinese  smoking  opium.  Accessions  12572, 13034, 
18086. 

Schneckj  Dr.  J.  Two  living  specimens  of  owls,  specimens  of  terrapins, 
living  specimen  of  milk-snake  (0.  doliatus)^  and  skin  of  bird  ;  from 
Illinois. 

SclateTyP.  L.  Skin  of  Oeothlypis  spiciosa;  from  British  Museum,  Lon- 
don, England.    Accession  12977. 

SellarSy  L.  H.  One  bottle  alcoholic  specimens  of  astrophy tons ;  from 
about  100  miles  south  of  Pensacola,  Fla.    Accession  13765. 

Sergeant,  J.  D.  Specimen  of  sea- weed  found  on  coast  of  New  Jersey. 
Accession,  13536. 

Server^  Matt.  T.  Living  specimen  of  alligator,  juv. ;  from  Florida. 
Accession  12506. 

Seion,  Ernest  E.  T.  -Specimens  of  birds'  skins  and  eggs,  plants,  bone, 
Indian  relics,  &c. ;  from  Manitoba.    Accessions  13206, 13383,  13503.. 

Shaferj  C.  B.    Six  specimens  of  mineral  waters.    Accession  13120. 

Shaffer^  Dr.  J.  M.  Bottle  of  alcoholic  parasites ;  from  stomach  of  peli- 
can.   Accession  13776. 

Shannon,  W.  R.    Specimen  of  mineral;  from  Texas.    Accession  13598. 

ShaWj  R.  E.    Specimen  of  fish ;  from  Alabama.    Accession  12968. 

Sheldon,  Prof.  D.  S,  Six  living  specimens  of  soft  shell  turtles,  one  liv- 
ing snake,  and  alcoholic  crustaceans;  from  Iowa.  Accessions  13153, 
13291,  13307, 13491. 

Shelton,  Mr.    Specimen  of  rutile;  from  Koseland,  Va.    Accession  13800. 

Shepard,  J.  H.  Two  specimens  of  parasites  from  the  gills  of  bluefish ; 
from  Sandy  Hook  Bay,  New  York.    Accession  13531. 
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Sherman.  W.  T.  Specimen  of  whet8tx)ne;  from  the  quarries  at  Hot 
Springs,  Ark.    Accession  13207. 

Shipley,  A.B.^ii Son.  Two  packages  of  fishing  tackle.  A-ccessions  12755, 
12863. 

ShmedtiCy  August.  Stone  sinker ;  from  cave  near  Santo  Domingo,  Isth- 
mus of  Tehuan tepee,  Mexico.    Accession  12612. 

Shoemaker  J  0.  W.    Specimen  of  herring  gull.    Accession  12743. 

Shoemaker ,  Mrs.  D.  L.  Specimen  of  alligator,  juv. ;  from  Florida.  Ac- 
cession 13051. 

SlwemakeVj  Oeorge.  One  box  of  bird-skins ;  from  Florida.  Accessions 
12974, 13118. 

Shufeldty  B.  IT.,  U.  S.  A.  Large  collection  of  mammals,  birds,  eggs, 
nests,  reptiles,  fishes,  crustaceans,  insects,  &c.;  from  Louisiana.  Ac- 
cessions 12504,  12738,  13048, 13087,  13236,  13279,  13309, 13333,  13335, 
13427, 13547. 

Shulzej  Miss  E.  J.  Three  colored  and  three  uncolored  plates,  as  speci- 
mens of  lithography.    Accession  13072. 

Siamj  King  of  {through  John  A.  Halderman).  Two  boxes  and  one  bun- 
dle of  Siamese  fishing  apparatus  for  fresh  and  marine  fishing.  Ac- 
cession 13192. 

SileTy  A.L.  Two  packages  specimens  of  fossils  and  minerals;  from 
Utah.    Accession  13835. 

Sillimany  Prof.  B.  J.  Thirty-four  specimens  of  rocks  for  microscopical 
sections.    Accession  12817. 

SimmSy  James.    Gang  of  fishing  vessel  rigging.    Accession  12817. 

Slade,  Elisha.  Two  young  specimens  of  ducks  from  twelve  to  forty- 
one  days  old ;  also  specimen  of  Hippa  talpoida ;  from  Massachusetts. 
Accessions  13345, 13349. 

Skinner y  A.  Specimen  of  rodent;  from  Arlington,  Ya.  Accession 
12562. 

Small,  Albert.  Specimens  of  diatomaceous  earths ;  from  near  Hagers- 
town,  Md.    Accession  12538. 

Smith,  A.  J.  M.  {through  P.  L.  Jouy).  Feather  coat  made  from  puffin 
skins;  from  Kn riles,  Japan.    Accession  13845.    . 

Smith,  Edwin.  Specimen  of  kee  wee  ( Apteryx) ;  from  New  Zealand.  Ac- 
cession 1369G. 

Smith,  J.  A.,  M.  D.  Specimen  of  boat- shaped  implement  and  small 
arrow-head ;  from  Arkansas.    Accession  12623. 

Smith,  Prof.  James  M.  Three  stone  relics,  two  specimens  of  quartz,  and 
one  iron  battleax;  from  North  Carolina.    Accession  13528. 

Smith,  J.  B.  Specimen  of  mineral  from  West  Virginia.  Accession 
13595. 

Smith,  Miss  Bosa.  Living  specimens  of  lizard  {Gerrhonotiis  grandis), 
snake  {Pityophis  sa^i  Bellona),  and  horned  frogs  {Phryywsoma  voromi- 
tum)]  from  California.    Accessions  13113,  13181,  13392,  13408. 
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Umithj  Walter  jff.  Bottle  containing  alcoholic  specimens  of  brook 
shrimp;  from  California.    Accession  13469. 

8mithnieyer^  J.  L.  Package  of  minerals ;  from  Hot  Springs,  Ark.  Ac- 
cession 13476. 

Spainhour^  J.  M.  Collection  of  mound  relics;  from  the  Yadkin  Biver, 
North  Carolina.     Accession  13776. 

IS^enceTj  W.  A.  Specimens  of  marine  invertebrates  and  parasites ;  from 
France.    Accessions  12715,  13173. 

Sperry,  E.  A.  Specimen  of  asbestos;  from  Colorado.  Accession 
13615. 

SpiceTj  William  E,    One  fykenet.    (Purchased.)    Accession  12799. 

Stabler^  James  P.  Specimen  of  owl ;  from  Sandy  Spring,  Md,  Acces- 
sion 13703. 

Stanley,  Henry  0.  Pencil  sketch  of  Rangeley  trout  on  birch  bark ;  from 
Maine.    Accession  12643. 

Stavanger  Museum,  Stavanger,  Norway  [through  Joseph  Lorange),  One 
skin  of  moose  (Alces  malchis).    Accession  13077. 

Steams,  Robert  E,  C.    Large  and  valuable  collection  ot  general  natural 

history,  Indian  relics  and  manufactures,  pottery,  ores,  &c. ;  from  the 

Pacific  coast  of  the  United  States.    Accessions  12958,  13080,  13421, 

13707. 
Steams,  Silas.    Large  tank  of  alcoholic  fishes ;  from  the  coast  of  Florida, 

and  rock  covered  with  marine  animals.    Accessions  12991,  13736. 

Steele f  Robert  L,  Specimen  of  insect ;  from  North  Carolina.  Accession 
13351. 

Stejneger,  Dr.  Leonard,    A  large  collection  (thirty-nine  packages)  of 
general  natural  history;  from  Commander  Islands  and  Kamtchatka. 
.  Accession  13728. 

Stephenson,  Chauncy.  Specimen  of  ore;  from  Massachusetts.  Acces- 
sion 12843. 

Stephenson,  J.  A.  i>.  Box  of  Indian  relics  and  specimen  of  lizard  ( Oplieo- 
saurus  ventralis) ;  from  North  Carolina.    Accessions  13189, 13571. 

Sterling,  Dr.  E.  Specimen  of  unfinished  nest  of  wood-pewee;  from 
Ohio.    Accession  12633. 

Stevenson,  Col.  James.  Three  specimens  of  mammal  skins ;  from  Ari- 
zona.   Accession  13820. 

Stiltcell,  O.  M.  Tin  transportation  can  for  fish,  with  sample  pump  for 
aereating  water  in  same.    Accessions  12657,  12794. 

Stine,  William.  Specimen  of  insect  (Belostoma  americanum) ;  from  Ohio. 
Accession  13107. 

Saint  Louis  Ore  ami  Steel  Company.  Box  with  samples  of  72hour  coke; 
from  Illinois.    Accession  13175. 

Stute  Board  of  Agriculture,  Raleigh,  N.  C.  Specimen  of  pine  log  illus- 
trating the  turpentine  industry.    Accession  13700. 

Stoddard,  Mrs.  M.  T.    Specimen  of  living  owl ;  from  the  District  of  Co- 
lumbia.   Accession  13549. 
H.  Mis.  69 23 
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kltoUcy^  George.  Foi  ty-seveu  boxes  of  fossils  and  a  eolloction  of  g^eneral 
natural  history;  from  Texas.  Accessions  13109,  1:3220,  13230,  13l'55, 
13317,  133:^8,  13352,  13451,  135C6. 

Stane,  Livingston.  Two  boxes  of  living  snakes,  one  box  of  birds'  nests 
and  eggs;  from  California.  Also  models  of  fisb-culture  apparatns 
and  a  large  alcobolic  collection  of  salmon  embryos;  from  New  Ham])- 
shire.    Accessions  12709,  12892,  12915,  12946,  13404. 

Story^  W.  W.  A  collection  of  forty-live  specimens  of  marble;  from 
Italy.    Accession  13495. 

Strauss^  L.y  cfc  Sans,  A  large  vase  of  Sevres  ware,  valued  at  82,000; 
also  a  Ciisk  of  decorated  china  drinking  vessels;  from  Euroi>e.  Ac- 
cessions 12575,  13709. 

Stuart  J  H,  C.  Alcoholic  specimen  of  hair-tailed  scabbard  lish  {Trkhiurus 
lepturus) ;  from  Guatemala.    Accession  13339. 

Stuckeyj  Major.  Four  specimens  of  minerals ;  from  West  Virginia.  Ac- 
cession 13588. 

Suhhacher  Brothers,  Alcoholic  specimens  of  lish ;  from  Tennessee.  Ac- 
cession 12534 

SiUhorland^  John.  Specimen  of  shell  (Arginapedata)]  from  New  York. 
Accession  13148. 

Stcan^  James  0,  A  veiy  large  collection  of  whaling  and  fishing  appa- 
ratus, alcoholic  and  dried  fishes,  Indian  relics,  implements,  and  man- 
ufactures, boat  models,  photographs,  costumes,  epeciraens  of  stones, 
fossils,  fibers,  canned  and  salted  fishes,  skins  of  birds,  specimens  of 
coal,  lichens,  &c. ;  from  various  points  of  the  coast  of  the  extreme 
Northwest  United  States  and  Alaska,  Vancouver  and  Queen  Char- 
lotte Islands.  Accessions  12647,  12648,  12690,  12783,  12882,  13243, 
13261,  13  :94,  13780,  13804. 

Sweeney^  Stephen,  Two  specimens  of  rock  ;  from  Washington  Territory. 
Accession  13363. 

Syenite  Granite  Company.  Two  4-inch  cubes  of  granite  ;  from  Missouri. 
Accession  12776. 

SymmeSj  Francis  M.  Two  small  models  of  toy  axes,  made  from  soft 
hematite.    Accession  12810. 

TalhotyD,n,  ^DQcimow  of  Salmo  salar ;  from  Labrador;  and  two  alco 
holic  specimens  of  bull-snake  ;  froin  Iowa.     Accessions  13180.  J 3242. 

Tarrj  R.  S.  Collection  of  one  hundred  crayfishes  and  lour  cr.iv-lish 
nests ;  from  the  Potomac  River.  Specimen  of  danatite  and  specimen 
of  bat;  from  Massachusetts.     Accessions  13076,  13154,  13848. 

Taylor^  l)r,  F,  W,  Collection  of  minerals;  from  Pennsylvania  and  Vir 
ginia.     Accessions  13611,  13612,  1363S,  13802,  13S16. 

Taylor^  Dr.  G,  11.  Specimens  of  carved  pipe,  pottery,  gar  fish  scales, 
diatoms,  &c. ;  from  Alabama.     Accessions  13271,  13310. 

Taylor^  G.  S,  Ten  specimens  of  fossil  insects  from  Wyoming.  Acces- 
Hiou  13484. 
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Taylor,  Leon,    Two  cocoous  of  msect  from  cottx>uwood  tree.    Acces- 

BioD  12654. 
Taylor,  William,    Oue  box  of  Indiau  implements,  two  hundred  and 

tifty-two  specimens ;   from  Ohio.     (Loan.)    Accession  12645. 
Taylor,    WilUam  {Portland,  Me,).    Specimen  of   harpoon.     Accession 

12522. 
Tayhrj  William  J.    Collection  of  alcoholic  mammals,  reptiles,  fishes, 

invertebrates,  and  insects ;  from  Georgia.    Accessions  12994,  13098. 
Terry,  Alfred  E.y  U,  8.  A.    Four  specimens  of  large,  round  stones; 

from  Cannon  Ball  River.    Accession  13308. 
Thaxter  rfr  Sons.    Three  packages  of  mariners'  books  and  charts.    Ac- 

cessious  12532,  12533. 
Thomas,  Prof.  Cyrus.     Specimen  of  skull  taken  from  stone  grave  in 

mound  in  Alexander  (^ounty,  Illinois.     Accession  13055. 
Thompson,  Franklin.     Model  of  porgy  factory  and  two  boat  models; 

from  Maine.     (Purchased.)    Accessions  12750,  12839. 
Thompson,  H.  V.    Two  living  specimens  of  carp  ,•  from  Virginia.    Ac- 
cession 13091. 
Thompson,  J.  8.  B.    Specimen  of  magnetic  iron  ore;   from    Virginia. 

Accession  13771. 
Thorpe,  Rev.  T.  M.    Specimen  of  terminal  bud;  from  North  Carolina. 

Accession  13789. 
Tobias,  Herman.     Specimen  of  tarantula;   from  Georgia.     Accession 

12680. 
Todd,  AnreUiis.     One  pair  of  showtl  skins  and  five  specimens  of  bee- 
tles ;  from  Ore  gon.     Accessions  13231.  13234,  13240. 
Tourer,  A.  J.    Two  boxes  of  fishermen's  oiled  clothing;  from  Massa- 
chusetts.    Accessions  12551,  12764. 
Tower,  Moses  B.    Specimen  of  king  crab  in  process  of  casting  shell.   ' 

Accession  13678. 
Toicnr,  F.  H.    Specimen  of  water  snake;  from  Virginia.     Accession 

13393. 
Toinisend,  Charles  U.    A  large  collection  of  birds'  skins,  nests,  Qg^^, 

and  three  living  snakes;  from  California.     Accessions  13361,  13467, 

13553,  13693. 
Traill,  Charlss.    Collection  of  shrubs,  seeds,  &c. ;  from  New  Zealand. 

Accession  13341. 
True,  Frederick  W,    Specimens  of  water-snake,  musk- rat,  two  si)ecimens 

of  bats;  from  the  District  of  Columbia ;  specimen  of  sandstone ;  from 

Kentucky ;  and  a  specimen  of  limestone ;  from  Essex  County,  New 

York.     Accessions  13009,  13183,  13366,  13412,  13529,  13572,  13573. 
Turner,  Charles  J,    Three  boxes  of  stone  relics ;  from  Missouri.    (Pnr- 

cha.sed.)    Accession  13382. 
Turner^  Lucien  M,    One  tierce,  one  barrel,  and  two  kegs  of  general 

natural  history  specimens;  from  Hudson  Bay  territory.    Accession 

13724. 
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Tumefy  Mrs.  Maf^  t!.  Nest  of  Bewick's  wren,  with  eleven  eggs ;  frotii 
Mount  Carniel,  111.    Accession  13275. 

T^ttle^  R,  M.  Two  small  specimens  of  mound  pottery ;  from  Idaho. 
Accession  13187. 

Ullman,  Samuel  Two  cutting  tools,  twenty-nine  arrowheads;  from 
Mississippi.    Accession  13664. 

Union  CollegCy  Bchenecixidy^  N".  Y.  Two  boxes  containing  a  collection  of 
worms.    Accession  12893. 

Union  Fish  Company y  Camdeny  Maine.  Model  of  works  and  two  boxes  of 
sample  cans  of  goods.    Accession  12694. 

Van  Es8y  Ira.  One  box  of  Indian  relics;  from  New  York.  Accession 
12719. 

Vaa^  Patteny  Dr.  C.  H.  Collection  of  general  natural  history ;  from  Costa 
Eica.    Accession  13204. 

Ya/n  Vliety  Stewarty  U.  8.  A.  Specimen  of  potato  growing  through 
piex^e  of  bone ;  from  New  Jersey.    Accession  13540. 

Van  Wycky  Hon.  Charles  H.  Head,  skin,  and  antlers  of  deer  {Cervus 
maerotis).    Accession  13839. 

VeliCy  Dr.  J.  W.  Specimen  of  Ardea  occidentalis ;  from  Florida.  Ac- 
cession 13551. 

Vemony  M.  R.    Specimen  of  ore ;  from  Arizona.    Accession  13161. 

Verrilly  Prof.  A.  E.  Large  and  valnable  collection  of  alcoh  lie  marine 
invertebrates ;  from  off  the  coast  of  New  England.  Accessions  12652, 
12674,  12678,  12945. 

Veryy  Samuel  W.,  U.  S.  N.  A  collection  of  general  natural  history ; 
from  Santa  Cruz,  Patagonia.    Accession  13209. 

Von  Behr  {through  E.  O.  BlacJcford).  Three  living  specimens  of  German 
carp ;  from  Germany.    Accession  12578. 

Von  Tageny  F.  A.  Specimen  of  asbestos ;  from  North  Carolina.  Ac- 
cession 12682. 

VosSy  Albert.  Two  boat  winches;  from  Massachusetts.  Accession 
12514. 

Wagnevy  Paul.  Photograph  of  septarium;  from  Texas.  Accession 
13202. 

Walkey  E.  H,  Seven  stone  implements-  and  specimen  of  leech,  with 
young  attached  to  stomach  of  mother;  from  North  Carolina.  Acces- 
sions 12926, 12936. 

WatkeTy  J.   Carter.     Specimen  of  insect  from  Virginia.    Accession 

.  13364. 

Walhery  John  (?.,  U.  S.  N.  Collection  of  Polaris  relics  found  by  Sir  Allen 
Young  in  the  yacht  Pandora,  on  Littleton  Island,  and  a  Russian  trunk, 

*  ^nerally  used  for  transportation  of  effects  or  materials  in  Northern 
Siberia  on  the  backs  of  horses  or  reindeer.    Accession  13026. 

Walker,  S.  T.  Specimens  of  fossils ;  from  Tampa  Bay,  Florida.  Acces- 
sion 12831. 

Wallace,  John.    One  box  of  bird-skins.   (Purchased.)   Accession  13595. 
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Wardy  G.  W.   Collection  of  bird-skins  and  general  natural  history;  from 

Florida.   -Accessions  13156, 137^3, 13842. 
WardfProf.H.A.   Si^cimen  of  Auduboniaocddentalis.  Accession  12849. 
Ward^  William  A.    Specimen  of  living  suake  from  Virginia.    Accession 

13695. 
Warsaw  Salt  Company.    Three  bottles  containing  samples  of  salt;  from 

Warsaw,  N.  Y.    Accession  13677. 
Waskingtanj  D.  C.:. 
Biological  Society.    Living  specimen  of  turtle;  from  the  District  of 

Golnmbia.    Accession  13074. 
Treasury  Department : 

U.  S.  Life  Saving  Service.    Thirty  pieces  of  apparatus  and  four 
boxes  of  exhibits,  loaned  for  the  International  Fisheries  Exhibi- 
tion at  London,  England,  1883.    Accessions  12947,  12948.    (See 
also  under  name  of  Henry  E.  Nichols.) 
Light-House  Board.    Twenty  models  of  lighthouses,  &c.,  loaned 
for  the  International  Fisheries  Exhibition  at  London,  England, 
1883. 
War  Departmetit : 
Medical  Department.    (See  under  names  of  Drs.  R.  W.  Shufeldty   , 

Henry  C.  Yarrow^  and  Hospital  Steward  Charles  Ruby.) 
Quartermaster's  Department.    (See  under  name  of  M.  C.  Meigs.) 
Engineer  Department     (See  under  names  of  0.  E.  Babcockj  Peter  0. 

HainSj  and  George  M.  Wheeler.) 
Signal  Service,  U.  S.  A.    A  collection  of  twenty-three  boxes,  three 
tanks,  four  kegs,  and  two  bales  of  general  natural  history  speci- 
mens; from  the  Point  Barrow  Expedition,  Lieut.  P.  H.  Bay,  .in 
charge,  assisted  by  Profs.  John  Murdock  and  Middleton  Smith. 
(See  also«  under  names  of  W.  B.  Haaen,  John  J.  McLean^  and 
Charles  L.  McKay  (deceased). 
United  States  Army.    (See  under  names  of  Alfred  H.  Terry,  E.  Craw- 
ford, Charles  Bendire,  W.  L.  Carpenter,  and  Stewart  Van  Vliet.) 
Navy  Department : 
Bureau  of  Medicine  and  Surgery,    (See  under  name  of  Dr.  John  F. 

Bransford.) 
Bureau  of  Navigation,  John  O.  WaiJcer,  chief  of  bureau.  Seven  pack- 
ages of  general  natural  history  specimens ;  from  Greenland,  ta>ken 
by  United  States  steamer  Yantic,  Commander  Frank  Wildes. 
(See  also  under  names  of  H.  F.  Picking,  John  K,  Winn,  William 
M.  Wood,  Francis  Winslow,  Jefferson  F.  Moser,  and  H.  0.  Dressel, 
A,  A.  Ackerman,  sind  Ernest  Wilkinson.) 
Bureau  of  Provisions  and  Clothing.    (See  under  names  of  Samuel 

W.  Very  and  Henry  E.  Nichols.) 
Bureau  of  Engineering.    (See  under  names  of  George  W.  Melville, 
WiUiam  A.  Mintzer  iand  Robert  E.  Peary.) 
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Washingtany  D.  0. — Continued. 
Interior  Department : 
Bureau  of  Ethnology  (J.  W.  Powell^  director).    A  very  large  col- 
lection of  stone  implements,  amounting  to  nearly  2,700  specimens, 
collected  from  the  mounds  of  the  United  States.    (See  also  under 
names  of   James   Stevenson^  Prof.  Cyrus  ThomaSj  Dr.  Edxoard 
Palmer^  and  W.  H.  Holmes.) 
Patent  Office.    The  Lewis  collection  of  Washington  relics,  with 
many  others,  which  have  been  for  years  past  exhibited  in  that 
building. 
Land  Office.    (See  under  name  of  James  Bell.) 
United  States  Fish  Commission  (Prof.  Spencer  F.  Bairdy  Commis- 
sioner).   Packages  of  general  marine  and  other  collections,  ob- 
tained by  the  steamers  Albatross,  Fish  Hawk,  Lookout,  and  as- 
sistants from  along  the  Atlantic  sea*  board.    (See  also  under  names 
of  Dr.  Tarkton  H.  Beany  James  E.  Bencdicty  John  E.  Brotcny 
Frank  N.  Clarky  Joseph  W.  CollinSy  Vinal  If.  EdwardSy  T.  B,  Fer- 
gusony  Richard  Raihbun,  Silas  StearnSy  Livingston  StonCy  James 
O.  Swany  and  R.  S.  Tarr,) 
United  States  Geological  Survey  (J.  W.  Powell  in  charge).    A  large 
and  valuable  collection  of  geological  specimens  and  set  of  census 
illustrations.    (See  also  under  names  of  Profs.  F.  W.  ClarkCy  W. 
C.  Kerry  R,  Pumpellyy  Dr.  C.  A.  WhitCy  and  Henry  Gannett.) 
WathinSy  L.    Specimens  of  Indian  relics ;  from  Missouri.    Accession 

13423. 
WaikinSy  Peter.    Box  of  shell  oysters ;  from  Hog  Island  and  Egg  Har- 
bor, New  Jersey.    Accession  12618. 
WatkinSy  Thomas.    Specimen  of  skunk;  from  Wood's  Holl,  Mass. ;  and 
fossils ;  from  the  phosphate  beds  of  South  Carolina.  ^Accessions  13555, 
13631. 
WaikinSy  W.  D.    Specimens  of  Indian  pottery,  bones,  and  bantam  eggs; 

from  Ohio.    Accession  13221. 
WixttSy  W.  O.    Specimen  of  moth  and  larva ;  from  Massachusetts.    Ac- 
cession 13380. 
Weaklyy  B.  F.    Specimen  of  Indian  implement ;   from  West  Virginia. 

(Purchased.)    Accession  13340. 
WebsteTy  Moses,    Photographs  of  marble  quarries  at  Yinal  Haven,  Me. 

Accession  13521. 
Weedony  W.  C.    Specimen  of  guinea-pig  and  white  rat,  domesticated. 

Accessions  12953, 12970. 
WeekSy  Seth.    Can  containing  living  salmon  fry ;  from  Corry,  Pa.    Ac- 
cession 12713. 
Werihnery  William.    Alcoholic  speeimens  of  snakes ;  from  Ohio.    Ac- 
cession 13210. 
Wheeler y  Oeorge  3f.,  U.  8.  A.    Five  boxes  containing  nearly  three  hun- 
dred specimens  of  minerals  and  ores  from  the  surveys  west  of  the 
'  100th  meridian.    Accessions  13641, 13715. 
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WhitaUj  Tatum  <t  Co.  Three  boxes,  three  barrels,  and  oue  hogshead, 
contaiiiiug  part  of  their  exhibit  illustrative  of  the  inauufacture  of 
glass.    Accession  1270G. 

Whitej  J)r.  C.A,  Two  large  specimens  of  oyster  shells;  from  Sheep- 
scot  River,  Maine.    Accession  12558. 

Whiting,  Frank  H.  Spexjiraen  of  spider  {Lycosa  carolinemis) ;  from  Con- 
necticut.   Accession  13669. 

White,  Oeorge.    Four  specimens  of  snarls  (Limaxti\^.).    Accession  13450. 

White,  Oeorge  D,  Three  specimens  of  ore;  from  Oregon.  Accession 
12870. 

White,  John  C.  Specimens  of  sandstone  and  lignite ;  from  Texas.  Ac- 
cession 13022. 

WhiUocIc,  B,  B.    Samples  of  ores;  from  Virginia.     Accession  13542. 

Wiggins,  John  B.  Specimens  of  minerals  and  fossils;  also  an  insect; 
from  New  York.    Accessions  13228, 13331, 13644. 

Wilcox,  Crittenden  cfc  Co.  Model  of  latest  pattern  of  seine-boat  steering 
oar-lock,  with  Late's  band  socket ;  also  stem  brace.    Accession  12777. 

Wilcox,  W.A.  Specimen  of  crab  {Lithodes  maia)  caught  off  Half  Way 
Bock,  between  Boston  and  Gloucester,  Mass.    Accession  13175. 

Wilkinson,  Ernest,  U.  S.  N.  A  collection  of  minerals,  ores,  rocks,  and 
coal ;  from  Colorado.    Accessions  13465, 13557. 

Williams,  Prof.  F.  8.  Collection  of  insects  ;  from  Dakota.  Accession 
13330. 

Williams,  Jere.    Specimen  of  ore;  from  Virginia.    Accession  13682. 

Wilcox,  Joseph.  A  large  and  very  .valuable  collection  of  ores,  minerals, 
&c.    (Deposited.)   Accessions  13602, 13782. 

Williams,  J.  Frank.  Specimen  of  quartz  conglomerate;  from  Pennsyl- 
vania.   Accession  13200. 

Williams,  Miss  Nellie.  Alcoholic  specimen  of  bat;  from  Georgetown, 
D.  C.    Accession  13422. 

WiUon,  A.  A.    Box  of  quahogs ;  from  Rhode  Island.    Accession  12503. 

Wilson,  Capt  Joseph.  Specimens  of  minerals ;  from  Canada.  Acces- 
sion 13581. 

Wiltheiss,  C.  T.  Cast  of  stone  pipe,  representing  an  animal ;  found  near 
Piqua,  Ohio.    Accession  13735. 

Winn,  J.  K.,  U.  8.  N.  Two  boxes  specimens  of  coral  formation ;  taken 
from  bottom  of  an  old  iron  buoy  and  from  the  chain,  about  2  fathoms 
from  the  surface  of  the  water  in  the  harbor  of  Dry  Tortugas,  Fla, 
Accession  13095. 

Winslotc,  Francis  M.,  U.  8.  N.  One  box  of  sea-coast  oysters;  from 
Virginia.    Accession  12789. 

Wise,  Oeorge  Young.  Specimen  of  tree  gnawed  off  by  beaver,  with 
head,  jaws,  and  teeth  of  the  beaver,  and  the  trap  that  caught  the 
beaver.    Accessions  12879,  13390,  13679. 

Witifeld,  WiHiam.  Box  of  alcoholic  mammals  and  reptiles ;  from  Flo- 
j-ida,    Accessjlon  13810. 
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Wolf  J  S.    Specinieu  of  mineral ;  from  Tennessee.    Accession  13155. 

WollCj  «r.,  A.  Ten  specimens  of  bird-skins;  from  Demerara.  Acces- 
sions 13453, 13590. 

WoltZj  Oeorge.  Model  of  Potomac  Biver  shad-boat  and  specimen  of 
white  rabbit  in  flesh  {Lepus  cuniculus)',  from  Virginia.  Accession 
12754. 

Wonson^  Everett  P.  Five  si>ecimens  of  stnffed  fishes  and  cast  of  young 
codfish,  caught  iu  Gloucester  Harbor,  Massachusetts.  Accessions 
12731,  13582. 

Woodmanj  Ellinwood.  Two  oak  leaves  and  insect  that  infests  the  same ; 
from  Kansas.    Accession  13458. 

Wood^  J.  W.  Specimen  of  shrew  found  in  the  timber  lands  of  Wiscon- 
sin.   Accession  12857. 

Wood,  Reuben,    Specimen  of  fishing  tackle.    Accession  12769. 

Wdodj  W.  M.J  U.  8.  N.  Box  of  fossil  shells ;  from  Chesapeake  Bay, 
and  youug  specimen  of  fish-hawk.    Accessions  13284, 13762. 

WoosteTj  A.  F.  Specimens  of  bird-eggs,  bat  and  nest,  and  two  minerals  j 
from  Connecticut.    Accessions  13276,  13398,  13569. 

Wooten,  J,  M.  Three  small  specimens  of  pottery  and  three  stone  rel 
ics ;  from  Alabama.    Accession  13295. 

WortheUj  0,  K.  Thirty-one  specimens  of  bird-skins;  from  Illinois. 
Accessions  12735, 13263, 13750,  13772. 

Wright  J  Lyman  E,  Specimen  of  harlequin  duck  in  flesh;  from  Maine. 
Accession  13627. 

Yarrow  J  Dr.  H.  C,  V.  8.  A.  Clay  vessel ;  from  child's  grave  in  Cald- 
well County,  North  Carolina;  and  two  specimens  of  snakes ;  from  Vir- 
ginia.   Accessions  12772,  13397. 

Yarrowj  John.  Specimen  of  squirrel  {Sciurus  carolmensis) ;  from  the 
Smithsonian  Grounds,  Washington,  D.  C.    Accession  13172. 

YeateSy  W.  8.  Specimens  of  chlorite  schist,  soapstone,  and  clay ;  from 
the  District  of  Columbia.    Accessions  13766,  13840. 

Youngj  BrigJiam.    Specimens  of  plants ;  from  Arizona.   Accession  13006. 

Younglovej  John  E.  Specimens  of  blind  crayfishes;  from  White's  Cave, 
Kentucky ;  with  specimens  of  Indian  and  stone  relics,  fossil  corals, 
pentremites,  &c.;  from  near  Bowling  Green,  Ky.  Accessions  13238, 
13325. 

Zeledon^  Joai  C.  Three  boxes  of  alcoholic  reptiles,  mammals,  bird-skins, 
fourteen  pieces  of  pottery,  stone  implements,  skin  and  skull  of  sloth, 
insects,  &c. ;  from  Coc  ta  Bios.    Accessions  13068, 13381, 


r 


GENERAL  APPENDIX 


TO    THK 


SMITHSONIAN  REPORT  FOR  1883. 


) 


t 

t 


361 


ADVERTISEMENT. 


The  object  of  the  General  Appendix  is  to  furuish  summaries  of 
scientific  discovery  in  particular  directions;  occasional  reports  of  the 
investigations  made  by  collaborators  of  the  Institution;  memoirs  of  a 
general  character  or  on  special  topics,  whether  original  and  i)repared 
expressly  for  the  purpose,  or  selected  from  foreign  journals  and  proceed- 
ings; and  briefly  to  present  (as  fully  as  space  will  permit)  such  papers 
not  published  in  the  "Smithsonian  Contributions"  or  in  the  "Miscella- 
neous Collections"  as  may  be  supposed  to  be  of  interest  or  value  to  the 
numerous  correspondents  of  the  Institution. 
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RECORD  OF  SCIENTIFIC  PROGRESS  FOR  1883. 


INTRODUCTION. 

While  it  has  been  a  prominent  object  of  the  Board  of  Regents  of  the 
Smithsonian  Institution,  from  a  very  early  date  in  its  history,  to  enrich 
the  annual  report,  required  of  them  by  law,  with  scientific  memoirs  illus- 
trating the  more  remarkable  and  important  developments  in  physical 
and  biological  discover^',  as  well  Jis  showing  the  general  character  of 
the  operations  of  the  Institution,  this  purpose  was  not  carried  out  on 
any  very  systematic  plan  until  the  year  1880.  Believing  however  that 
an  annual  report  or  summary  of  the  recent  advances  made  in  the  lead- 
ing departments  of  scientific  inquiry  would  supply  a  want  very  gen- 
erally felt,  and  would  be  favorably  received  by  all  those  interested  in 
the  diffusion  of  knowledge,  the  Secretary  had  prepared  for  the  report 
of  1880,  by  competent  collaborators,  a  series  of  abstracts  showing  con- 
cisely the  prominent  features  of  recent  scientific  progress  in  astronomy, 
geology,  physics,  chemistry,  mineralogy,  botany,  zoology,  and  anthro- 
pology. 

The  same  general  programme  has  been  followed  in  the  subsequent 
reports,  with  the  inclusion  of  geography  and  meteorology  in  the  list 
of  subjects.  The  contributors  to  this  record  for  the  present  year,  and 
their  several  departments  or  topics,  remain  the  same  as  in  the  last 
report. 

With  every  effort  to  secure  prompt  attention  to  all  the  more  impor- 
tant details  of  such  a  work,  various  unexpected  delays  frequently  render 
it  impracticable  to  obtain  all  the  desired  reports  in  each  department 
within  the  time  prescribed.  In  such  cases  it  is  designed,  if  possible,  to 
bring  up  deficiencies  and  supply  them  in  subsequent  reports. 

The  valueof  this  annual  record  of  progress  would  bemuch  enhanced  by 
an  enlargementof  its  scope,  and  the  inclusion,  not  only  of  such  branches 
as  mathematics,  physiology,  pathology  and  medicine,  microscopy,  &c., 
but  also  of  the  more  practical  topics  of  agricultural  and  horticultural 
economy,  engineering,  mechanics,  and  technology  in  general ;  but  the 
space  required  for  such  larger  digest  seems  scarcely  available  in  the 
present  channel.  The  scientific  r&iumSj  which  in  1880  occupied  260 
pages,  in  1881  extended  to  330  pages,  in  1882  to  400  pages,  and  has  this 
year  reached  426  pages.  An  efBcient  condensation  of  this  matter  does 
pot  seem  easily  practicable. 
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It  is  hardly  necessary  to  remark  that  in  a  summary  of  the  annual  pro- 
gress of  scientific  discovery  so  condensed  as  the  present,  the  \vants  of 
the  specialist  in  any  branch  can  be  but  imperfectly  supplied;  and  very 
many  items  and  details  of  great  value  to  him  must  be  entirely  omitted. 
While  the  student  in  a  special  field  of  knowledge  may  occasionally  re- 
ceive hints  that  will  be  found  of  interest,  he  will  naturally  be  led  to 
consult  for  fuller  information  the  original  journals  and  special  periodi- 
cals from  which  these  brief  notices  or  abstracts  have  been  compiled. 

The  plan  of  devoting  some  350  or  400  pages  of  the  annual  report  to 
such  a  compilation  is  not  designed  to  preclude  the  introduction  into  the 
'^General  Appendix,"  as  heretofore,  of  special  monographs  or  discus- 
sions that  may  prove  interesting  to  the  scientific  student. 

Spencer  F.  Baird. 


ASTRONOMY. 


By  Prof.    Edward   8.  HoldbKi 

Director  of  the  Washburn  Oheervatory. 


The  following  record  of  the  progress  of  astronomy  during  the  year 
J883  is  in  continuation  of  those  of  previous  years,  and  it  is  given  in  es- 
sentially the  same  form.  Abstracts  of  some  of  the  most  important  pa- 
X)er8  of  the  year  are  arranged  under  their  appropriate  heads.  To  the 
professional  astronomer  the  record  may  serve  as  a  convenient  collection 
of  reviews  and  notes.  It  is,  however,  primarily  intended  for  the  large 
and  increasing  class  of  those  who  are  interested  in  astronomy  but  whose 
acquaintance  with  it  is  more  general  than  special.  The  writer  has  made 
free  use  of  reviews  and  abstracts  of  astronomical  papers  which  have  ap- 
peared in  the  various  scientific  journals,  more  especially  in  Nature^  The 
Observatory^  SeiencCj  and  the  Sidereal  Messenger, 

CONSTITUTION  OF  THE  STELLAR  SYSTEM. 

In  a  masterly  review  of  Dreyer's  recent  work  on  the  constant  of  pre- 
cession^  Dr.  Schonfeld  has  sketched  the  form  of  a  wider  investigation 
into  the  question  of  the  existence  of  a  stellar  system  properly  so  called. 

'^If  we  do  not  start  with  the  assumption  that  the  true  motions  of  the 
stars  completely  neutralize  each  other  for  some  reason  or  other,  in  which 
case  they  cannot  influence  the  constant  of  precession,  it  is  hardly  pos- 
sible, in  spite  of  the  commonly-asserted  irregularity  of  their  lines  of 
motion,  to  avoid  the  assumption  that  these  motions  bear  some  relation 
to  that  plane  in  which  the  greater  part  of  the  stars  is  accumulated.  We 
may  here  call  this  plane  the  Milky  Way,  though  it  does  not  fully  coin- 
cide with  the  central  line  of  the  visible  Milky  Way,  especially  when  we 
take  into  consideration  the  accumulation  of  nebulae  distant  from  the 
Milky  Way,  and  perhaps  also  the  possibly  somewhat  eccentric  posi- 
tion of  our  solar  system. 

^^  The  relations  which  these  motions  bear  to  the  plane  may  be  conceived 
of  in  many  ways ;  the  most  evident,  however,  is  that  the  motions  of 
individual  stars  occur  in  planes  whose  inclination  to  the  Milky  Way  is 
small  and  in  directions  accordiugly  which  among  themselves  are  nearly 
parallel  to  the  Milky  Way. 

*'  Without  this  assum])tion  of  ^  rotation  in  the  plane  of  the  Milky 
Way,'  as  J.  Herschel  calls  it,  it  is  hardly  possible  to  explain  the  exist- 
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ence  of  the  visible  Milky  Way  itself.  It  would  necessarily  disintegriite 
more  and  more  with  the  lapse  of  time,  and  it  would  really  be  purely  by 
accident  that  we  live  at  a  time  when  this  disintegration  has  not  yet 
been  accpmplished — an  hypothesis  which  at  least  calls  for  many-sided 
proofs  before  it  can  be  accepted  as  plausible. 

^'  If  we  take  now  the  galactic  co-ordinates  of  a  star,  namely,  radius- 
vector,  galactic  longitude,  and  latitude  (r.  /.  &.),  the  simplest  form  we  can 
give  to  the  above  assumption  is  contained  in  the  equations  c?r  =  0,  cU»  = 
0,  (fZ  =  constant,  which  really  are  expiesaive  of  the  conditions  that  all 
stars  are  firmly  united  or  interdependent  and  rotate  together,  like  the 
atoms  of  a  planet,  about  an  axis  perpendicular  to  the  Milky  Way  through 
its  center  of  gravity.  This  to  be  sure  is  noticeably  untrue  for  individ- 
ual stars  (for  example,  our  sun),  but  for  an  average  of  many  stars  the 
variations  of  b  and  r  will  vanish,  which^is  the  case  also  for  small  groups 
of  stars,  perhaps  even  if  we  take  our  normal  numbers  from  spaces  of 
100  to  200  square  degrees. 

"If  we  take  therefore  the  foregoing  equations  as  expressing  approx- 
imately the  conditions  of  the  problem,  and  use  them  as  a  basis  for  our 
investigations,  it  is  easy  to  determine  the  relations  which  precession, 
proper  motion,  and  the  universal  rotation  of  the  fixed  stars  bear  to  each 
other. 

"  Let  all  the  co-ordinaten  be  referred  in  the  usual  way  to  the  equator 
and  the  vernal  equinox,  and  let 

aj  tf,  p  represent  the  heliocentric  (and  geocentric),  R.  A.,  Decli- 
nation, and  distance  of  a  fixed  star; 

A.  D.  B.  represent  the  corresponding  galactic  co-ordinates  of  the 

sun; 
(Ty  r,  0  represent  the  co-ordinates  of  its  apex  and  its  angular 
velocity,  the  latter  seen  at  a  distance,  one  perpendicular  to 
the  line  of  sight ; 
day  dd  represent  the  excess  of  the  star's  apparent  changes  of 
position  over  the  precessions  computed  with  an  assumed 
constant  of  lunisolar  precession ; 
dtj;  represent  the  required  correction  of  the  assumed  precession, 

referred  to  the  same  unit  of  time  as  dlj  o,  da^  d^ ; 
CO  represent  the  corresponding  inclination  of  the  (fixed)  ecliptic; 
Qy  i  represent  the  B.  A.  of  the  ascending  node  of  the  Milky  Way 
on  the  equator,  and  the  mutual  inclination  of  the  two 
planes,    l^eglecting  the  correction  for  the  planetary  con- 
stant of  i>recession,  which  it  may  be  necessary  to  make,  we 
have 
d  a  =  cos  ojd  <p  +  cos  idl  +  other  terms, 
d  d  =  (sin  cod  i/j  +  cos  Q  sin  t,  dl)  cos  a  +  other  terms, 
and  in  the  treatment  of  the  equations  only  such  stars  will  be  used  as 
have  on  an  average  the  same  distance  p,  that  is,  for  instance,  stars  of 
the  same  magnitude ;  similar  to  the  attempt  made  at  a  previous  tim<) 
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in  a  somewhat  diflVreiit  manner  by  Biiinnow  (Sphcer.  Ahir,^  4  Anil.  [>. 
252). 

•*If  tlicre  arc  within  the  limits  of  the  stellar  system  systematic  difl'er- 
ences  in  dl^  the  latter  is  certainly  not  a  lunclion  of  p  as  well  as  of  r; 
the  error  resulting  from  this  in  the  foregoing  equations  grows  smaller, 
however,  as  r  and  f*  grow  larger  in  comparison  with  ii,  and  therefore  in 
this  resi)ect  also  it  is  an  advantage  to  determine  the  constant  of  pre- 
cession firom  faint  stars.  Moreover  it  is  plain  to  see,  if  the  supposed 
rotation  of  stars  in  the  plane  of  the  ^lilky  Way  actually  takes  place,  that 
neither  the  precession  nor  the  proper  motion  of  the  sun  can  be  deter- 
mined independently  of  other  assumptions  or  conditions  from  the  fore- 
going equations.  The  equations  i)ermit  three  combinations  only  of  the 
quantities  d  ^,  di,  Q ,  and  t,  and  instead  of  obtaining  from  them  the  three 
components  of  the  sun's  motion,  c  cos  r  cos  tf,  c  cos  t  sin  <r,  c  sin  r,  wo 
obtain  only  the  excess  of  these  components  over  the  similar  ones  ob- 
tained from  the  universal  rotation.* 

•*  If  dlj  then,  is  at  all  appreciable,  we  are  possibly  still  far  removed  from 
a  knowledge  of  the  real  apex  of  the  solar  motion  (especially  if,  as  is 
credible  for  many  reasons,  n  is  not  small  as  compared  with  the  average 
p.)  What  ha.j  been  considered  in  the  treatment  of  the  problem  thus  far 
as  the  components  of  precession  m  and  n,  is  in  reality  something  else, 
namely,  respectively, 

/=  m  +  cos  i  dl  and 
g  =  n  +  cos  Q  sin  i  dL 

and  aside  from  this  the  third  component  of  rotation  h  =  sin  Q  sin  i  dl 
can  be  determined.  The  general  precession  cannot  then  be  kept  pure, 
but  is  mixed  with  that  component  of  (7Z  which  is  parallel  to  the  ecliptic. 

"As  Nyr6n  and  Dreyer  have  restricted  themselves  tothedetermination 
of  wi,  they  have  from  the  first  neglected  the  investigation  of  a  possible 
a]>preciable  value  of  ^/.  This  possibility  can  only  be  substantiated  by 
determining  g  and  h  with  /,  which,  in  the  equation  for  d  a,  cannot  on 
account  of  the  quantity  tang,  rj,  be  obtained  from  the  right  ascensions 
of  equatorial  stars,  but  on  the  other  hand  only  from  their  declinations. 

"  If  dl  is  apiireciable,  a  value  of  h  nuist  result  which  is  not  zero,  unless 
hin  Q  or  sin  i  should  equal  zero.  But  if  this  is  the  case,  the  coefficients 
of  dl  in /and  g  cannot,  at  the  same  time  be  zero,  and  the  influence  of 
dl  will  be  shown  in  this,  that  the  constant  of  precession  obtained  from 
/  will  not  coincide  with  that  which  may  be  derived  from  g.  It  is  only 
in  case  the  plane  of  rotation  of  the  fixed  stars  coincides  with  the  eclip- 
tic, that  the  rotation  would  unite  entirely  and  without  contradiction 
with  the  precession,  and  would  consequently  not  be  recognized  as  a 

*  Tilt'  (letcrniiniition  of  motion  in  tbc  liiK^  of  si^^ht  by  Rpectrum  aualysit*  giveH  no 
uvw  conibiuations  of  tho  unknown  (luantities  citbcr.     If  we  write  tbc  last  tbreo  lines 
of  tb<*  ('(jnation  for  d  «5  —  F  cos  i  sin  6  -{-  G  tiiu  u  sin  d  —  II  cos  (5,  we  obtain  tbe  fol- 
Uiwing :  —  rfp  =  F  cos  <i  fon  <$  -(-  G  Hin  a  cos  <5  -}-  K  sin  d. 
o 
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rotutiou.    This  case  is  entilvly  improbable,  Lowever,  from  tbo  i)08itioU 
of  tbc  visible  Milky  Way  and  it  is  mucb  more  to  be  feared  that  h  will 
remain  appreciable.    For  if  we  put  accordingly  Q  =  2800^  =  02^0  wo 
have  (ip  =  lunar-solar—  and  A  =  planetary  precession): 
/=  0.92  ip  +  0.46  dl -- X  =  (tp  +  idl)  cos  oj-'X 
g  =  0.40  ip  +  0.15  (11         =((p  +  i  dl)  sin  co  —  0.05  dl 
/*  =  —  0.87  dl 

and  we  obtr.in  iliereby  from/and^,  with  only  a  very  unim])ortaut  dif- 
feni^ce,  the  pic  cession  with  an  error  of  J  dl  merely.  A  value  of  A 
exceeding  4"  or  5"  a  century  is  moreover  exceedingly  improbable  for 
those  stars  used  by  Bessel  and  Struve  in  the  determination  of  precession, 
and  the  limits  could  bo  yet  more  closely  drawn  if  the  separation  of  the 
unknown  quantities  had  not  been  made  much  more  difficult  by  those 
quantities  depending  on  the  motions  of  the  sun,  by  the  systematic 
errors  of  the  catalogues,  and  by  the  unfavorable  distribution  of  the 
stars  (a  lack  of  such  having  tolerably  large  negative  tang,  d  and  sin  <J). 

"A  secular  rotation  amounting  to  several  seconds  seems,  aside  fix)m 
the  smaller  influence  of  the  terms  marked  f,  g,  h,  to  be  more  readily 
derived  from  the  fainter  stars  than  from  the  brighter  ones  (if  for  no 
other  reason  than)  because  they  are  available  in  very  large  numbers. 

"The  above  equations,  however,  will  not  serve  to  completely  separate 
the  quantities  ^^  and  dl  unless  at  least  one  of  the  quantities  a?  and  i  is 
known  from  another  source.  For  this  purpose  star-gauges,  and  in  fact 
all  more  thorough  and  fundamental  astronomical  work  would,  in  the 
present  state  of  our  knowledge,  l>e  of  the  greatest  value.  This  method 
of  determining  both  quantities  afifords  us  in  the  determination  of  ^'  and 
dl  from/,  gy  and  h  a  check  which  is  fully  as  valuable  as  the  independent 
determination  oi  g  and  h  from  both  the  co  ordinates  of  stars.'' 

The  reviewer  does  not  attempt  to  cari^  out  in  detail  all  these  inves- 
tigations. He  is  convinced,  however,  that  the  hypotheses  which  must 
necessarily  be  assumed  in  doing  this  are  not  of  so  indefinite  and  arbi- 
trary a  character,  but  that  tiie  treatment  of  the  precession  problem  in 
the  manner  herein  sketched  will  result  in  a  closer  approach  to  the  true 
method  than  do  those  which  have  been  hereto  employed. 

Even  the  possible  proof  that  the  component  of  rotation  h  does  not 
exist  even  down  to  the  8™  and  9"  would  be  of  great  value.  The  prac- 
tical difficulties  appear  greater,  perhaps,  than  they  really  are ;  and  will 
be  substantially  diminished  after  the  completion  of  the  zone  work  of 
the  Astronomische  Gesellschaftj  as  Dr.  Dreyer  has  particularly  pointed 
out. 

Untersuchungen  iiber  die  Prdcessionsconstante  auf  Orund  der  Stern- 
cataloge  von  Lalande  und  Schjellerup.  Inaugural-Dmertation  von  F. 
Bolie,* — In  the  preceding  abstract  the  views  of  Professor  Schonfeld 
as  to  the  relations  between  the  precession,  the  motion  of  the  solar 

»  Bonn,  1883  (28  pp.  8vo). 
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system,  and  a  systematic  rotation  of  the  fixed  stars  supposed  to  take 
place  in  a  direction  parallel  to  the  plane  of  the  Milky  Way  are  given. 
In  the  present  paper  the  author  endeavors  by  using  Professor  Schon- 
feld's  formula  to  determine  the  amount  of  the  constant  of  precession^ 
and  to  find  whether  this  hypothetical  rotation  exists  or  not.  He  uses 
the  declinations  of  the  stars  common  to  Lalande  and  Schjelleruj),  having 
first  xeduced  Lalande's  declinations  anew  by  von  Asten's  tables.  The 
companson  showed  not  only  a  number  of  deviations  arising  from  proper 
motion,  but,  in  a  number  of  cases,  a  reference  to  other  star  catalogues 
showed  that  Lahande  had  erred  either  10''.0  or  15".0.  A  complete  list 
is  given  of  all  these  errors,  as  also  of  the  proper  motion  detected.  The 
remainder  of  the  investigation  is  carried  on  in  three  diJBferent  ways,  first, 
making  use  of  all  stars  which  showed  large  differences  (Schj.-Lal.) 
which  could  not  be  clearly  explained  5  next,  excluding  all  these, 
and  finally  leaving  out  all  stars  possessing  a  proper  motion  of  0".2 
or  more  in  a  great  circle,  while  in  the  two  first  calculations  only  stars 
with  a  proper  motion  in<leclination  larger  than  0".33  were  excluded.  The 
stars  were  furthermore  divided  into  three  groups,  the  first  containing 
stars  fainter  than  8.3  mag.;  the  second,  stars  firom  7.5  to  8.2  mag.; 
the  third,  from  5.5  to  7.4  mag.;  all  the  magnitudes  being  tikeu  from 
Argelander's  and  Schonfeld's  Dnrchmustcrungen.  For  every  hour  the 
mean  value  of  dd  was  taken  for  each  group  of  magnitudes,  and  24  equa- 
tions of  condition  were  formed  of  the  form  x  cos  a  +  y  sin  a  +  z  =  d6^ 
where  x,  y,  and  z  represent  the  coefiScients  in  Schonfeld's  formula  for 
dSy  the  third  and  fourth  term  being  =  0,  on  account  of  the  stars  being 
grouped  round  the  Equator.  The  three  groups  did  not  show  any  sys- 
tematic diflference  in  the  values  of  ar,  y,  Zy  depending  on  magnitude. 
They  all  give  the  same  sign  for  the  change  of  galactocentric  longitude 
{d  I)  of  the  star,  but  the  numerical  values  of  this  change  are  so  small 
that  the  agreement  of  the  signs  probably  only  arises  from  some  constant 
error.  The  three  calculations  give  corrections  to  the  lunisolar  preces- 
sion {d  f),  and  adopting  Peters's  values  of  the  planetary  precession,  etc., 
the  general  x)rece8sion  for  the  year  1800  is  found  equal  to  50''.2197, 
50''.2183,  and  50''.2234.  The  author  next  makes  use  of  the  24  values  of 
^  a  given  in  Copernicus^  vol.  ii,  pp.  152-153,  first  having  reduced 
rhem  to  Newcomb's  system.  They  furnish  24  equations  of  condition, 
d  a  =r  ti  +  T  sin  a  +  tc  cos  tr,  where  w,  t?,  and  w  likewise  represent  the 
coefficients  in  Schonfeld's  formula  for  d  a.  The  combination  of  u  with 
X  and  y  gives,  however,  values  of  d  t/;  equal  to  about  +  0".6,  while  the 
declinations  alone  gave  about  —  O^'.S.  This  discrepancy  may  either 
arise  from  the  general  uncertainty  of  the  problem,  or  from  the  supposi- 
tion that  the  plane  of  rotation  of  the  fixed  stars  is  parallel  to  that  of 
the  Milky  Way,  but  in  the  latter  case  we  have  not  data  enough  to 
separate  the  precession  &om  the  rotation  as  long  as  not  either  the  node 
or  the  inclination  of  the  plane  of  rotation  is  known  through  other  means. 
H.  Mis.  69 24 
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Combiuing  B.  A.  and  Decl.  the  three  calcalatious  give  for  the  general 
precession  for  1880,  50''.2407,  W.2417,  and  50"^26. 

Dr.  Bolte's  paper  is  chieflj  interesting  as  a  numerical  application  of 
Schoufeld's  fonnalsB,  as  the  materials  at  present  available  are  not 
extensive  enough  to  enable  us  to  prove  clearly  whether  systematic 
motions  in  the  plane  of  the  Galaxy  exist  or  not.  As  to  the  values  pro- 
duced of  the  constant  of  precession,  it  is  signi^cant  that  the  declina- 
tions when  used  by  themselves  give  a  value  differing  much  more  from 
the  generally  adopted  value  than  the  right  ascensions  do.  Possibly 
this  may  to  some  extent  be  explained  by  errors  in  Piazzi's  or  Lalande's 
declinations. — {Copernicus,  Nos.  29  and  30, 1883.) 

Star-gauges. — ^In  the  Philosophical  Transactions  for  1817  (p.  325),  Sir 
William  Herschcl  says,  that,  '<  beside  the  683  star-gauges  published  in 
the  Philosophical  Transactions  for  1785  (p.  221),  above  400  more  have 
been  taken  in  various  parts  of  the  heavens.'' 

These  400  unpublished  gauges  have  lately  been  extracted  from  the 
original  observingbooks  preserved  at  the  Herschel  family  residence  at 
Gollingwood,  through  the  kindness  of  Sir  William  Herschel,  the  present 
baronet,  and  of  his  brother,  Major  John  Herschel ;  and  the  manuscript 
has  been  presented  to  the  Washburn  Observatory,  and  will  be  printed 
in  its  Publications,  vol.  u. 

The  original  records  are  in  the  handwriting  of  Miss  Oaroline  Her- 
schel, and  by  her  faithful  care  every  detail  necessary  to  their  accurate 
reduction  is  preserved.  It  will  be  obser^'ed  that  only  two-thirds  of  the 
star-gauges  of  Herschel  have  heretofore  been  known.  The  new  ac(]tui- 
sition  will  be  welcomed  by  those  interested  in  this  class  of  observations. 
They  are  a  new  gift  from  an  inexhaustible  mine.  In  this  connection  it 
may  be  permitted  to  express  the  hope  that  the  Bonn  Observatory  will 
print  the  MS.  tables  prepared  by  Argelander,  which  give  the  counts  of 
stars  in  each  square  degree  of  the  Durchmusterung. 

The  systematic  motion  of  the  fixed  stars, — ^Freyoid  Bancken  has  pub- 
lished, in  the  Ast,  Nach,,  Ko.  2482,  a  rdsumS  of  an  investigation  on  the 
proper  motion  of  the  fixed  stars,  which  he  has  undertaken  by  the  advice 
of  Dr.  Gyld^n. 

The  stars  employed  were,  1st,  Argelander's  250  proper  motion  stars, 
and  2d,  80  stars  whose  proper  motions  have  been  investigated  by  Dr. 
Leo  dc  Ball. 

From  the  stars  of  these  two  classes  (with  the  exception  of  o  Ceti,  and 
1830  Groombridge)  the  magnitude  and  direction  of  the  solar  motion  have 
been  determined  by  formulae  which  involve  the  parallax  of  each  star. 
The  assumptions  as  to  this  parallax  are  derived  from  the  hypothesis  of 
Gyld6n,  given  in  V.  J.  8.  der  Astr.  Oesellsch,,  vol.  xn.  Argelander's 
proper  motions  in  B.  A.  give  the  position  of  the  solar  apex  in  B.  A. 
as  A  =  2840  58^.0.     Argelander's  stars  in  Dec.  give  A  =  284©  37'.8, 
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D  =  +370  27My  and  /Lt= 10.85  radii  of  the  earth's  orbit,  ti  is  the  linear 
motion  of  the  solar  system. 

Dr.  Ball's  80  southern  proper  motions%ive  from  the  K.  A.,  A  =  273^ 
46'.6;  and  from  the  Declinations,  A  =  244o  4M,  D  =  +170  27M  and 
At  =  4.59  radii.  These  results  differ  so  much  ftx)m  each  other,  that  the 
data  have  been  combined  anew  by  introducing  the  parallax  of  each  star 
in  such  a  way  as  to  diminish  the  eflect  of  proper  motions  much  larger  than 
the  average.  With  the  new  equations  the  results  are  from  Argelauder 
in  E.  A.,  A  =  2750  15'.2,  in  Decl.  A  =  288°  31'.3,  D  =  +41o  2'.4,  and 
/i  =  10.61  radii.  Ball's  80  stars  give  in  E.  A.,  A  =  281©  2'.8,  and  in  Decl. 
A  =  240O  24'.5,  D  =  + 110  54'.3,  and  11  =  7.83  radii.  This  transformation, 
then,  has  produced  only  a  greater  accordance  in  the  values  of  the  linear 
motion  of  the  system.  Both  solutions  show  that  the  solar  motion 
alone  is  not  sufficient  to  account  for  the  proper  motions  of  the  stars 
employed* 

The  next  step  in  the  process  is  to  see  if  there  is  not  some  further 
systematic  motion  of  the  stars  which  will  account  for  their  proper 
motions. 

The  first  trial  is  to  see  if  a  comjnoa  motion  of  all  the  stars  parallel  to 
the  plane  of  the  Milky  Way  will  suffice. 

The  position  and  motion  of  each  star  have  been  referred  to  that  great 
circle  which  beet  represents  the  Milky  Way.  Those  stars  between 
+  30^  and  —  30^  galactic  latitude  whose  proper  motions  are  less  than 
0^^.25  have  been  separately  considered.  They  are  106  in  number.  From 
their  proper  motions  in  E.  A.  it  foHows  A=294o  28'.7.  From  those  in 
Decl.  A  =2750  47'.9,  D  =  +  310  52M,  and  fi  =9.79  radii  of  the  earth's 
orbit. 

If  dw  is  the  systematic  motion  of  the  106  stars  paralled  to  the  plane 
of  the  Milky  "Way,  there  results  from,  the  proper  motions  in  E.  A.,  dtv  = 
+  0.05645  ±  0.01288,  and  from  those  in  Decl.,  dtr  =  +  0-02386  ±  0.01464. 
These  last  values  of  dw  have  a  sufficient  agreement  to  give  a  great  in- 
terest to  this  research  and  to  those  which  Dr.  Eancken  intends  to  carry 
out  using  a  greater  number  of  stars. 

FIXED  STABS. 

The  constant  of  aberration, — lA.  Magnus  !N"yr6n  has  published,  in  the 
Memoirs  of  the  St.  Petersburg  Academy,  a  valuable  paper  on  the  deter- 
mination of  this  important  astronomical  constant.  Various  determina- 
tions of  the  value  of  the  coustant  of  aberration  made  by  different  observ- 
ers, with  different  instruments  and  by  different  methods,  have  gradually 
led  astronomers  to  consider  that  there  is  a  probobility,  or,  at  all  events, 
a  possibility,  that  W.  Struve's  value,  notwithstanding  the  small  prob- 
able error  found  for  it,  and  notwithstanding  the  great  care  and  skill  be- 
stowed on  the  observations  and  on  their  reduction,  may  be  several 
hundredths  of  a  second  too  small.    M.  Kyr^n  points  out  two  possible 
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sources  of  error,  viz,  the  ossumed  regularity  of  rate  of  the  clock  used  for 
observing  the  transits  and  the  assumed  constancy  of  the  azimuth  of  the 
hoizontal  axis  of  the  instruu^t  in  the  interval  between  the  transits  of 
the  same  star  east  and  west.  Struve  himself  discussed  these  sources  of 
error  some  years  after  the  i)ublication  of  his  memoir,  and  was  induced 
to  alter  his  definitive  value  of  the  constant  aberration  to  2(K'.4C3  with 
probable  error  of  it  (y'.OlT.  (It  is  strange  that  Struve's  first  value, 
20''.445  ±  C'.Oll,  has  universally  been  adopted,  instead  of  this  corrected 
value.)  M.  Nyr^n  also  discusses  an  objection  to  the  methods  which 
have  been  adopted  at  Pulkowa  for  finding  the  aberration,  raised  by  M. 
Yvon  Yillarceau  on  the  grounds  that  they  take  no  account  of  the  abso- 
lute motion  of  the  translation  of  the  solar  system,  x>ointing  out  that  on 
any  reasonable  hypothesis  as  to  the  velocitjrof  this  motion  of  transla- 
tion the  efiect  on  the  value  of  the  constant  of  aberration  would  be  prob- 
ably quite  inappreciable  in  the  present  state  of  the  art  of  astronomical 
obser\'ation. 

The  observations  which  form  the  materials  for  the  determination  in 
the  memoir  under  consideration  were  made  by  M.  Nyr^n  with  the  same 
instrument  as  that  used  by  Stnive,  the  transit  in  the  prime  vertical, 
and  reduced  and  discussed  generally  in  the  same  manner.  The  clock 
used  is  an  excellent  one  by  Dent,  and  from  the  attention  which  has  been 
given  to  the  matter,  there  is  hanlly  a  possibility  of  error  creeping  into 
the  result  from  any  error  in  its  assumed  rate.  With  regard  to  the  azi- 
muth of  the  horizontal  axis  of  the  instrument,  two  azimuth  marks  have 
been  set  up  and  frequent  determinations  of  this  element  made,  and 
every  care  taken  to  insure  accuracy,  so  that  the  present  series  of 
observations  is  probably  free  from  any  error  arising  from  this  source. 
The  number  of  stars  observed  is  24  (comparing  favorably  with  Stnive's 
7),  very  advantageously  situated,  having  regard  to  the  object  in  view, 
and  the  observations  extended  from  December,  1879,  to  January,  1882, 
thus  embracing  two  maxima  and  two  minima  of  the  aberration  for  each 
star.    The  final  value  found  for  the  constant  of  aberration  is  . 

20''.517  4-  O.20;r  ±  0".014 

where  n  is  the  mean  parallax.  This  latter  quantity  comes  out  positive 
for  10  stars  and  negative  for  14 ;  its  mean  value  is 

+0''.002  ±  0.026 

80  that  its  effect  on  the  deduced  constant  is  quite  insignificant.  M. 
Nvr6n  next  proceeds  to  discuss  certain  observations  of  a  Ursffi  Minoris, 
6  Urs»  Minoris,  and  Cephei  51  Hev.,  made  by  M.  Wagner  during  the 
years  1861-'72.  These  are  observations  of  transits  taken — some  by 
the  eye-and-ear  method  and  some  by  registration  on  a  chronograi)h— 
and  their  discussion  gives  20''.483  ±  0".012  for  the  value  of  the  constant 
of  aberratioai. 
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Bringing  together,  then,  the  different  values  of  this  constant  which 
have  been  found  at  Pulkowa  from  time  to  time,  we  have : 

1.  From  declination  observations  of  arUrsse  Minoris,  20".495rt0".013; 

2.  From  E.  A.  observations  of  polar  stars,  20".491  dL  (V.OOO; 

3.  From  observations  in  the  prime  vertical,  20".490  i  0".011 ; 

and,  giving  the  same  weight  to  these  three  mean  values,  the  definitive 
value  of  the  constant  of  abeiration  is  20".492  dL  O'^OOG.  This  must  be 
an  extremely  accurate  value  of  this  important  constant,  and  will  prob- 
ably have  to  be  considered  final  until  it  can  be  corrected  by  an  equally 
accurate  and  extensive  series  of  determinations  made  in  the  southern 
hemisphere.  Such  a  determination  is  at  the  present  time  a  desideratum 
in  astronomy.  In  combination  with  Gomu's  determination  of  the  ve- 
locity of  light,  the  above  gives  8".777  for  the  solar  parallax,  whilst,  if 
Michelson's  determination  be  adopted,  it  gives  8".791;  a  striking  con- 
firmation of  the  value  of  the  solar  parallax  found  by  Mr.  Gill  from  his 
lieliometer  observation  of  Mars,  made  at  Ascension,  iu  1877. — (A.  M. 
.Downing,  in  The  Observatory^  December,  1883.) 

Professor  Peters,  of  Hamilton  Gollege,  who  is  abroad  investigating 
the  star  catalogue  of  Ptolemy  with  a  view  to  an  accurate  edition,  has 
been  fortunate  in  finding,  both  at  Venice  and  at  Florence,  several  MSS. 
(Greek,  Arabic,  and  Latin)  of  the  "Almagest,''  hitherto  not  utilized  by 
modern  scholars.  He  is  now  engaged  in  a  prolonged  research  in  the 
Vatican  library. 

The  Fundamental  Catalogue  of  the  Berliner  Jahrhuch. — A  very  impor- 
tant comparison  by  Dr.  Auwers,  of  the  Fundamental  Gatalogue  of  the 
Berliner  Jahrhuch  with  those  of  the  Nautical  Almanac^  the  Connaissance 
des  TempSj  and  the  American  Ephemeris  appears  as  a  supplement  to  the 
Jahrhuch  for  1884,  and  the  following  abstract  of  it  is  given.  The  year 
1883  is  the  first  in  which  such  a  comparison  is  possible. 

The  Berliner  Jahrhuch  contains  at  present,  and  will  contain  for  the 
future,  450  stars  whose  apparent  places  are  given,  and  172  stars  for 
which  only  mean  places  are  printed,  t.  e.,  622  in  all.  The  places  of 
these  stars,  both  in  E.  A.  and  Dec,  depend  strictly  on  the  system  of  the 
Fundamental  Catalogue  of  the  AstronomiscJie  OeselUcha/t  (publ.  xiv). 
They  lie  between  the  north  pole  and  — 31^.3  declination. 

The  American  Ephemeris  contains  the  mean  places  of  383  stars,  for 
208  of  which  ephemerides  are  given ;  44  of  these  stars  lie  south  of  —31^. 
The  Nautical  Almanac  has  197  stars  (15  south  of  —32°),  and  ephemer- 
ides are  given  for  all.  The  Connaissance  des  Temps  has  310  stars  between 
the  north  pole  and  —70^,  and  gives  an  ephemeris  for  each. 

Dr.  Auwers's  account  of  the  sources  from  which  the  star  places  of  the 
various  almanacs  are  taken,  we  omit.  It  shows  how  various  these  are. 
Four  hundred  and  fifty  stars  have  ephemerides  in  the  Jahrhuch;  149 
stars  (mostly  southern)  which  have  ephemerides  in  the  three  other 
almanacs  are  not  contained  in  the  Jahrhuch. 

A  table  is  given  in  Dr.  Auwers^  paper,  showing  the  comparison  be- 
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tween  each  fttar  of  eacli  almanac  and  the  Jahrbuch.  From  this  table 
the  elements  by  which  the  catalofinie  of  each  ahnanac  can  be  reduced  to 
the  system  of  the  Jahrbuch  are  dedaced.  A  subsequent  table  gives  the 
two  reductions  which  must  be  added  to  each  almanac  B.  A.,  and  the 
two  reductions  which  must  be  added  to  each  almanac  Dec.,  in  order  to 
reduce  to  the  system  of  the  Jahrbuch. 

The  catalogue  of  each  almanac,  after  the  application  of  the  system- 
atic reductions  from  this  table,  is  then  compared  with  the  Fundamental 
Catalogue.  For  the  Nautical  Almanac  the  mean  difference  in  declina- 
tion is  (K'.395  5  in  B.  A.  (from  134  stars),  0».a332.  Of  the  108  stars  com- 
mon to  both  almanacs,  there  are  27  whose  B.  A.  differs  more  than  0*.067, 
and  8  whose  declinations  differ  by  more  than  V\  These  differences  are, 
in  the  main,  errors  of  the  Nautical  Almana^^j  and  are  largely  due  to  the 
erroneous  proper  motions  adopted  in  the  Greenwich  catalogues. 

For  the  Connaissance  des  Tempi,  the  table  shows  large  systematic 
errors.  After  these  have  been  eliminated,  the  comparison  gives  for  229 
stars,  common  to  the  Connaissance  des  Temps  and  the  Berliner  Jahrbuch, 
tk  mean  difference  of  (K^373  in  declination,  and  a  mean  difference  of 
0'.0282  (from  162  stars)  in  B.  A.  The  errors  here  again  are  largely  due 
to  erroneous  proper  motions.  The  correspondence  of  the  reduced 
positions  of  the  American  Ephemeris  with  those  of  the  Jahrbuch  varies 
according  as  one  or  another  basis  of  comparison  is  chosen.  A  complete 
comparison  can  only  be  made  for  those  stars  for  which  ephemerides  are 
given,  since  the  newer  stars  have  their  positions  derived  from  several 
sources,  not  comparable  among  themselves. 

The  declinations  of  the  American  Ephemeris  and  those  of  the  Jahrbuch 
a^ee  excellently  for  those  stars  wliich  have  been  investigated  by  Boss. 
The  mean  difference  (162  stars)  is  (KM77.  The  other  111  stars  do  not 
agree  so  well,  there  being  12  differences  between  (^'.5  and  V.  The  stars 
north  of  64^  depend  upon  Gould's  B.  A. ;  and,  of  the  36  stars  common 
to  both  almanacs,  15  differ  by  more  than  0".15.  Of  the  remaining  126 
stars  whose  ephemerides  are  given,  8  have  differences  as  great  as  0».067. 
The  mean  difference  for  100  stars  between  -f  40o  and  —20^  is  0».0127. 
For  111  stars  without  ephemerides,  there  are  seven  c^s  where  the 
difference  is  more  than  0».067. 

For  the  stars  south  of  — 32^  the  Nautical  Almanac  will  give  the  best 
positions,  on  account  of  its  data  being  derived  from  the  most  recent 
catalogues. 

A  comparison  of  the  system  of  the  Jahrbuch  1861-^82  with  the  new 
system,  and  a  general  table  for  the  reduction  of  the  data  of  any  almanac 
to  the  Berliner  Jahrbuch  system,  concludes  this  very  important  paper. 
It  appears  to  be  highly  desirable,  in  the  interests  of  uniformity,  that 
that  the  admirable  star  list  of  the  Berliner  Jahrbuch  be  adopted  as  the 
standard  system,  for  all  differential  observations  at  least.  The  position 
of  every  star  to  the  9th  magnitude,  inclusive,  from  the  pole  to  — 23^^ 
will  in  a  few  years  be  determined  on  tilis  system;  and,  except  for  weighty 
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and  special  reasons,  it  would  seem  unwise  to  choose  another  system  for 
such  observations.  This  system  will  also  be  adopted  as  fundameatal 
by  most  of  the  observatories  of  Europe  and  by  many  elsewhere,  and  the 
perpetual  revision  of  the  system  is  provided  for  by  the  observatories  at 
Bonu,  Pulkova,  and  Strassburg,  and  by  the  discussion  which  these  ob- 
servations and  others  will  receive  at  the  hands  of  a  committee  of  the 
Astron.  Gesellschaft.  For  special  purposes  a  selection  may  be  made 
from  the  larger  list  Professor  Hall  has  suggested  that  this  selection 
be  made  by  authority,  and  separately  printed. — {Science^  November  2, 
1882.) 

Kew  reduction  of  LacailWa  observations. — A  paper  by  Dr.  Powalky  is 
printed  as  Appendix  21  to  the  Eeport  of  the  United  States  Coast  and 
Geodetic  Survey  for  1882  (printed  1883),  '*  on  a  new  reduction  of  L^ 
caille's  observations  made  at  the  Cape  of  Good  Hope  and  at  Paris  be- 
tween 1749  and  1756,  and  given  in  his  Astronomice  Fundamental  together 
with  a  comparison  of  the  results  with  the  Bradley-Bessel  Fundamenta; 
and  also  a  catalogue  of  the  places  of  150  stars  south  of  declination 
—300  for  the  epochs  1750  and  1830. '^ 

The  principal  result  of  Dr.  Powalky 's  careful  reduction  is  the  cata- 
logue of  160  stars  south  of  — 30^,  which  were  repeatedly  observed  with 
the  six-foot  sector  and  the  sextant. 

It  appears  that  Lacaille's  declinations  are  about  of  the  same  precision 
as  Bradley's ;  the  right  ascensions  are  somewhat  less  precise.  This 
catalogue  of  Dr.  Powalky's  must  serve  as  a  basis  for  researches  on 
proper  motions  of  southern  stars,  and  a  simple^  reduction  of  Stone  1880 
to  1830,  would  determine  quite  a  number  with  much  accuracy. 

STAB  CATALOGUES. 

Tibe  Glasgow  Catalogue, — Professor  Grant,  of  Glasgow,  speaks  of  the 
Glasgow  Star  Catalogue  as  if  it  were  soon  to  be  printed.  It  contains 
6,415  stars,  of  which  some  5,000  were  selected  from  Weisse's  Bessel  I. 
It  appears  that  it  must  cover  part  of  the  field  of  Scl\jellerup's  10,000 
stars.  In  the  course  of  his  reductions  Professor  Grant  has  discovered 
43  stars  with  proper  motions.  A  list  of  these  is  given  in  Mon,  Not  B. 
A.  8,j  January,  1883.  Seven  of  these  are  noted  in  Bonn  Observations, 
vol.  vn.  None  of  the  others  seem  to  be  noted  in  Schjellerup,  of  whose 
work  Professor  Grant,  apparently,  has  made  no  use  in  the  paper  cited. 

The  Paris  General  Catalogue  of  Stars. — ^In  the  last  annual  report  issued 
by  Admiral  Mouchez  we  find  particulars  of  the  progress  of  formation  of 
this  extensive  and  important  catalogue.  It  is  intended  to  contaia  all 
the  stars  observed  at  Paris  during  the  forty-five  years,  1837  to  1881  inclu- 
sive, about  40,000,  but  it  is  mainly  the  result  of  the  revision  of  Lalaude's 
stars  in  the  Histoire  Celeste;  indeed,  for  several  years  past,  the  merid- 
ian instruments  have  been  almost  wholly  occupied  upon  this  work,  and 
upwards  of  27,000  observations  were  made  during  1882,  the  year  to 
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which  tlie  report  refers.  The  entire  nnmber  of  observations  npon  which 
the  Paris  General  Catalogue  will  be  founded  is  abont  350,000.  The  ik>- 
sitioDS  are  referred  to  three  principal  epochs :  1845.0  for  the  years  1837- 
'53;  1800.0  for  the  years  1854-'G7,  and  1875.0  for  the  years  1868-82.  A 
specimen  of  the  form  in  which  it  is  intended  to  print  the  catalogue  is 
appended  to  the  report.  Tiie  right  ascensions  and  declinations  are  given 
for  e^vch  principal  epoch,  with  the  nural>or  and  mean  year  of  the  obser- 
vations. The  precessions  are  reckoned  from  the  year  1875,  with  the 
term  depending  upon  the  square  of  the  time.  The  magnitudes  and  the 
difterences  from  the  positions  of  the  Histoire  CSleste  are  annexed,  and 
where  a  star  has  not  been  observed  by  Lalande  a  synonym  in  some  other 
catalogue  is  given.  In  the  first  column  we  have  the  ordinal  number,  and 
in  the  second  the  star's  number  in  the  reduced  catalogue  of  the  Histoire 
Cileste.  It  is  mentioned  in  the  report  that  M.  Bossert  had  undertaken 
a  new  determination  of  the  places  of  the  stars  in  that  work,  making  use 
of  the  reduction  tables  of  the  late  Dr.  von  Asten,  which  are  more  ex- 
act than  the  tables  of  Hansen  and  Nissen,  employed  for  the  catalogue 
publifcihed  in  1847.  M.  Bossert  has  already  effected  the  reduction  of  2,300 
stars,  a  voluntary  labor  which  has  occupied  his  leisure  hours.  It  would 
add  to  the  value  of  the  columns,  showing  the  differences  between  the 
new  Paris  positions  and  those  of  Lalande,  if  the  comparisons  could  be 
made  with  places  resulting  from  the  application  of  von  Asten's  tables, 
though  it  might  be  necessary  to  supplement  M.  Bossert's  laudable  ef- 
forts. In  the  last  Greenwich  Catalogue  (1872)  the  precessions  are  given 
to  four  places  of  decimals  in  right  ascension  (time),  and  to  three  places 
in  north  polar  distance ;  the  Paris  Catalogue  gives  these  quantities  with 
a  figure  less,  which  we  are  inclined  to  regard  as  a  retrograde  step. 

This  General  Catalogue  of  the  Observatory  of  Paris  is  to  comprise  two 
parts,  which  will  be  published  simultaneously;  the  first  part  forming 
the  catalogue  proper,  and  the  second  containing  details  of  the  observa- 
tions upon  which  the  mean  i>ositions  are  founded.  Each  i)art  will  be 
composed  of  four  volumes;  the  first  volume  of  each  is  intended  to  ap- 
pear during  the  year  1884. — {Nature^  June  21, 1883.) 

The  revision  of  BeaseVa  Zones. — From  a  review  by  Dr.  Schonfeld  of 
vol.  37  (part  I)  of  the  Kouigsberg  Observations  (published  in  1882  by 
Dr.  Luther),  the  foUowhig  abstract  is  made :  It  appears  that  it  was  Bes- 
seFs  intention  to  prepare  a  special  volume  on  the  Konigsberg  Zone 
Observations  ( — 15^  to  -f  45o).  This  he  was  never  able  to  carry  out, 
but  his  introductions  and  remarks  on  the  Berlin  Star  Charts,  and  the 
paper  of  Winnecke  {Ast,  Nach.,  1168),  having  showed  the  importance  of 
a  new  reduction,  the  Berlin  Academy  undertook  the  expense  connected 
with  the  plan,  and  Dr.  Luther  and  Dr.  Ruppel  of  the  Konigsberg  Ob- 
servatory commenced  the  work,  the  first  part  of  which  is  now  printed. 

Pages  1-181  of  the  work  contain  a  list  of  about  1,300  zone  stars  in 
which  some  correction  has  seemed  to  be  needed.    The  positions  depend 
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on  an  entirely  new  reduction  quite  independent  of  Bessel's.  Tbo  cata- 
lo<;ue  is  in  t.  e  zone  form,  and  apparently  the  zero  points  of  tbc  zones 
are  to  be  made  to  depend  on  new  observations  at  Konigsberg:. 

Catalogue  of  Stars  occurring  in  the  Astr,  Nach, — Dr.  N.  M.  Kam,  at  one 
timeassistant  at  the  Leyden  Observatory,  bas  formed  a  catalogue  of  all 
tbe  comparison  stars  wbicb  are  contained  in  tlie  first  G6  volumes  of  tbo 
Astronofimche  Nachrichten. 

It  consists  of  tbree  parts.  Part  I  gives  tbe  mean  places  for  1S55  of  all 
stars  for  wbicb  complete  observations  are  publisbed (4,890  numbers). 
Part  II  gives  places  wbicb  dei)end  on  independent  meridian  observations 
combined  witb  places  from  catalogues  (240  numbers).  Part  III  contains 
stars  observed  in  one  co-ordinate  only.  Accurate  precessions,  witb  sec- 
ular variations,  epoch  of  observation,  and  observer,  are  also  given.  It 
appears  from  A,  N,  No.  2548  that  the  MS.  is  dei)osited  at  tbe  Leyden 
Observatory. 

Resultados  del  Observatorio  Na/Aonal  Argentino  en  Cordoba,  B.  A.  Gould. 
vol.  II,  Observaciones  del  Ano  1872  (Buenos  Aires,  1882,  Ixxviii,  and 
296  pp.  4to). — The  greater  part  of  this  splendid  volume  is  taken  up  by 
tbe  first  installment  of  the  zone  observations  which  were  Qommenced  at 
Cordoba  on  September  0,  1872,  and  closed  on  August  9,  1875,  during 
which  time  about  105,000  single  observations  were  made.  Of  these  the 
present  volume  contains  about  13,000.  The  zones  comprise  the  part  of 
tbe  heavens  between  23^  and  80^  houth  declination,  and  as  a  security 
against  constant  errors  the  plan  included  the  formation  of  a  more  accu- 
rate catalogue,  containing  a  number  of  stars  from  each  zone  observed 
three  or  four  times  each  with  all  possible  care.  The  meridian  circle  was 
constrnctiKl  by  Repsold ;  it  has  a  telescope  of  122™"*,  and  a  circle  of 
716™™  diameter,  graduated  to  4'.  '  All  the  constants  of  the  instrument 
have  been  investigated,  and  the  results  are  all  given  in  the  Introduction. 
The  right  ascensions  of  all  the  stars  observed  at  C6rdoba  depend  upon 
those  of  the  United  States  Coast  Survey  Catalogue  of  Fundamental 
Stars  (2d  ed.,  1866),  with  a  few  slight  modifications;  the  declinations 
are  deduced  from  nadir  observations,  the  latitude  being  assumed  equal 
to  — 310  25'  15".0.  The  zones  were  2°  in  width  as  far  as  47^  declination, 
thence  increasing  gradually  with  the  declination ;  they  were  generally 
one  hundred  minutes  long.  The  transits  were  always  observed  by  Dr. 
Gould,  generally  over  three  wires,  and  were  registered  on  a  chronograph, 
wbile  an  assistant  read  off  one  microscox>e,  wbicb  was  compared  with 
the  other  three  at  the  beginning  and  end  of  the  zone.  Four  hundred 
and  ten  catalogue  and  time  stars  were  observed  in  1872,  and  the  sepa- 
rate and  mean  results  for  1875.0  are  given.  To  this  epoch  the  zone  stars 
are  also  reduced,  and  as  there  is  an  index  to  the  zones  observed  in  1872 
at  the  end  of  the  volume  it  is  very  simple  to  find  any  star  required. — 
(CopernicuSj  February,  1883.) 

Uranometria  Argentina, — The  following  alphabetical  index  to  the  con- 
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stellations  will,  I  am  Bare,  Jl>e  found  convenient  by  all  who  use  this 
uranomotry  irequently : 


Constellation. 


Antlift 

Apoa '. 

Aqnarlns 

Aqoila 

Ara 

Bootes 

Cslnrn  

Canoer 

CauiflMfOor ..  .. 
' CaniB Minor .  ... 

Capricorn  OB 

Carina 

Centaums 

Cetna 

Chamaeleon 

Circinos 

Oolnmba 

Corona  Aostrina . 

Corvns 

Crater 

Crux 

Delphinns 

Dorado 


Page. 


187 
134 
205 
220 
147 
234 
174 
233 
196 
331 
202 
140 
150 
209 
134 
145 
183 
178 
213 
213 
155 
231 
146 


Constellation. 


Eqnalens .... 
Eridanns  .... 

Fornax 

Gnis 

Hercales 

Horologiom.. 

Hydra 

Hydros 

Indole 

Leo 

Lepns 

Libra 

LnpuB  

Mensa 

Mlcroseopium 
Honooeroa  . . . 

Musca 

Norma 

Octans 

Ophiuchns . . . 

Orion 

Pavo 

Pegasus 


Page. 


Constellation. 


232 
159 
186 
163 
233 
148 
191 
133 
137 
229 
204 
201 
168 
132 
182 
224 
144 
156 
131 
198 
222 
135 
232 


Phoenix 

Pictor 

Pisces  

Piscis  Austriuus 

Puppis 

Pyxis  

Reticulum 

Sagittarius 

Scorpius 

Sculptor , 

Scutum 

Serpens 

Sextans 

Taurus 

Telescoplum 

I'riangulnm    A  n  s- 

trale 

Tucana  

Vela 

Virgo .- 

Volans 


Page. 


157 
149 
227 
189 
170 
190 
149 
178 
175 
184 
219 
217 
226 
230 
16il 

145 
138 
165 
214 
139 


Zone  Observations  at  the  Observatory  of  Santiago  de  Chile. — ^From  1855 
to  1860  Moesta  observed  zones  between  — 40^  30'  and  — 46^,  making 
10,200  observations.  These  were  ready  for  printing  in  186C.  Other 
zone  observations  appear  to  have  been  made  in  1861  and  1862.  Both 
series  were  to  be  printed  at  the  expense  of  the  Government,  according 
to  a  note  in  the  F.  J.  8.  der  Ast  Gesell.  1866,  p.  22,  but  it  is  believed 
these  never  were  printed.  The  ground  is  now  completely  covered  by 
the  catalogue  of  Stone  (1880)  and  the  great  catalogue  and  zones  of 
Gould. 

Resultate  aus  den  in  Pulkowa  angestellten  Vergleichungen  von  Frocyon 
mit  benachbarten  Stemen.  Von  Ludwig  Struve^  St.  Petersburg,  1883,  48 
pp.  4to  {M6m.  de  VAcad.  Imp.  des  sciences^  YIL  S6rie). — In  1873  Au- 
wers  showed  that  all  the  measures  of  Procyon  from  neighboring  tele- 
scopic stars  made  up  to  that  date  agreed  well  with  his  circular  elements 
deduced  from  meridian  observations.  Since  then  Procyon  has  been  reg- 
ularly observed  in  Pulkowa,  and  M.  L.  Struve  has  now  utilized  the  ob- 
servations for  a  new  determination  of  the  parallax  and  orbit.  In  1852 
M.  Wagner  commenced  with  the  large  transit  instrument  to  observe 
the  differences  of  E.  A.  between  Proycon  and  four  stars  fairly  symmet- 
rically situated — 

a  8.7  mag.  P— d=+ 1"^  64\8  +  3'  26'' 

b    .9  mag.  P— ft=+  0°^  24«.5  —1'  30^' 

c   .9  mag.  P—  c=— 0"  22».2  —  O'  44" 

a  7.2  and  7.5  mag.  P—a=—(^  42«.6  -f  V  45'' 
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Tlje  star  a  is  the  double  8t«ir  I  1126,  the  center  being  observed  (the 
distauoe  is  1".3).  The  observations  were  reduced  to  1867.0,  the  mean 
proper  motion  of  Procyon  being  taken  from  Auwers^  Fundamental 
Catalogue. 

The  results  were — 

From  r—  d:  ,^  =  +  0"-390  ±  (y'.055  da=  1".020  ±  0'M40 

From  P—  b:  r  = + 0".327  i  (K'.073  <Ja  =  I'M  01  ±  0''«250 

From  P—  c:  r  =  +  0''.307  ±  0'^071  <Ja  =  1''.007  i  0^^489 

From  P— a :  r  =  +  0''.383  ±  0''.055  da  =  0^^.444  ±  0.'a22 

where  8a  is  the  correction  to  the  adopted  semi-diameter  of  the  orbit, 
0''.9805.  These  results  were  found  by  comparing  each  observation  of 
Procyon  with  the  single  observations  of  all  the  comparison  stars  taken 
on  the  same  day,  so  that  the  four  results  are  not  independent  of  each 
other.  The  author  next  treats  the  observations  from  1863-68.  which 
had  been  specially  intended  for  a  determination  of  the  parallax,  by 
taking  a  mean  of  the  comparison  stars  observed  on  one  day  and  form- 
ing the  Ja  between  this  mean  and  Procyon.  In  this  way  the  relative 
parallax  of  Procyon  was  found  =  +  0^.299  ±  O^'.OSS.  The  star  a  is 
Bradley  1107  and  has  been  very  frequently  observed  on  the  merid- 
ian. From  all  available  observations  the  proper  motion  was  found  = 
— 0^.00255  =t  0^.00030,  and  when  this  was  inserted  in  the  equations  for 
i:  and  da  from  P—a^  r  was  found  =  -f  0''.398  ±  0''.061  and  da  =  -f  O^'iiSO 
+  O'.IOO,  which  results  agree  much  better  than  with  Auwers'. 

Since  1851  Otto  Struve  has  observed  the  differences  of  B.  A^between 
Procyon  and  the  stars  h  and  c,  but  the  observations  turn  out  to  be  far 
less  accurate  than  might  be  expected,  so  that  the  instrument  Cannot 
have  been  firmly  fixed  in  B.  A.  The  observations  of  difference  of  dec- 
lination from  the  same  stars  were  specially  intended  to  determine  the 
irregularity  of  the  proper  motion.  Those  from  1851-'73  were  compared 
by  Auwers  with  his  circular  elements  and  found  to  be  very  much  bet- 
ter represented  under  the  supposition  of  irregular  than  of  uniform 
proper  motion.  The  author  shows  that  the  entire  series  (1851-'82) 
neither  agrees  with  a  uniform  proper  motion  nor  with  Auwers'  orbit. 
The  latter  certainly  gives  smaller  residuals,  but  they  clearly  indicate 
corrections  to  the  elements.  As  Procyon  has  only  described  about 
three-fourths  of  a  revolution  since  1851,  Auwers'  period  had  to  be 
adopted.    The  following  orbit  represents  the  observations  well — 

a  =  -f  O''.  6980  ±  O''.  0354 

T  =  1794.  966  db  OJ.  440 

n  =  90.  02993  ±  Oo  08072  (Auwers). 

The  epoch  agrees  well  with  that  found  by  Auwers,  but  the  semidi- 
ameter  is  much  smaller  than  Auwers'  value,  the  difference  being  seven 
times  greater  than  the  probable  error  of  either  result.  One  of  the  two 
series  of  observations  employed  must  therefore  be  affected  by  systematic 
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errors,  and  it  is  evident  that  tbis  is  far  more  likely  to  be  tbe  cas^  with 
meridian  observations  than  with  the  micrometer  measures.  The  value 
of  the  semi-axis  in  the  direction  of  the  declination  circle,  foand  by  M, 
Stnive,  satisfies  all  the  observations  used  by  Auwers  within  the  limits 
of  errors  of  observation,  while  on  the  other  hand  the  Pulkowa  microme- 
ter measures  clearly  indicate  a  correction  to  Auwers'  value.  As  M. 
Waguei''s  observations  do  not  prove  the  necessit^'of  altering  the  adopted 
value  of  the  semi-axis  in  the  direction  of  the  parallel,  we  are  led  to  the 
conclusion  that  the  apparent  orbit  of  Frocyon  is  an  ellipse,  the  semi-axis 
major  of  which,  parallel  to  the  equator,  is  0"  979,  while  the  semi-axis 
minor  is  0^^698.  The  real  orbit  must  therefore  be  a  circle,  perpendicu- 
lar to  the  declination  plane  and  forming  an  angle  of  45^^  with  the  line 
of  sight. — {CopemicuSj  November  31, 1883.) 

Spectroscopic  survey  of  the  northernr  heavens. — Such  a  survey  has  been 
begun  at  the  Astrophysical  Observatory  at  Potsdam,  the  first  thoroughly 
systematic  work  of  the  kind  since  Secchi,  and  after  him  I^Arrest,  spec- 
troscopically  examined  a  large  number  of  fixed  stars.  Professor  Yogel 
intends  to  prepare  a  com])lete  spectroscopic  star  catalogue,  and  a  good 
portion  of  the  work  has  already  been  accomplished.  To  prepare  such 
a  catalogue,  says  Vogel,  is  a  duty  which  the  present  generation  owes  to 
posterity.  The  changes  taking  place  in  the  stars  are  of  especial  interest 
to  us  and  are  of  importance  to  science ;  and  although  it  may  be  con- 
jectured that  changes  in  the  spectra  will  show  themselves  soonest  in 
those  stars  which  have  proceeded  farther  in  their  development,  that  is, 
in  the  red  stars,  yet  this  cannot  be  positively  affirmed  A  priori.  Equally 
with  those  wonderful  spectra  of  the  red  stars,  which  so  enchant  the 
eye  of'the  observer,  will  changes  take  place  in  the  course  of  time  in  the 
sim|)ie  spectra  of  the  white  and  yellow  stars,  so  that  investigations  of 
as  large  a  number  of  star-spectra  as  possible,  without  limiting  them  to 
[>articular  classes  of  stars,  are  absolutely  necessary  for  future  researches. 

Dr.  Dun6r,  in  Lund,  has  contemporaneously  begun,  on  the  same  plan, 
the  observation  of  stars  round  the  North  Pole,  so  that  the  work  is  begun 
on  two  sides. 

Professor  Yogel  has  published  part  of  his  investigations — ^the  zone 
between  —  lo  and  -t-20o  declination ;  the  second  part,  from  -f  20^  to 
+400,  ^iii  quickly  follow.  The  stars  have  been  completely  surveye<l 
down  to  the  magnitude  7^,  and  a  large  number  of  smaller  ones  were 
examined  along  with  them;  altogether  they  number  nearly  12,000, 
and  on  an  average  3  stars  were  found  in  a  field  of  view  19^  in  diameter, 
which  were  examined  together. 

Vogel  has,  as  is  known,  arranged  all  the  stars  si)ectroscopically  in 
three  chief  divisions,  of  which  the  first  is  again  subdivided  into  three 
and  the  others  into  two  subdivisions.  Of  these,  no  stars  belonging  to 
Class  Ic  (in  which  the  hydrogen  line  and  the  line  I)  appear  bright)  nor 
to  lib  (in  which,  besides  dark  lines  and  bands,  several  bright  lines  also 
api>eai')  are  found  in  the  published  zone. 
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Of  the  4051  stars  particularized  in  the  catalogue,  there  are  349  whose 
spectrum  could  not  be  surely  made  out.  The  remainder  are  divided 
among  Vogel's  classes  as  follows;  Class  la,  2155,  Clasps  16, 10,  Class 
Ila,  1240,  Class  llla,  288,  Class  III6,  9  stars. 

Among  the  brighter  stars  with  very  beautifully  distinct  spectrai  that 
therefore  can  be  seen  with  weaker  i)owers  may  be  mentioned — 

In  Class  Irt.  y  Geminorum,  a  Leonis,  /H  Leonis,  a  Ophiuchi,  a  Aquilse, 
a  Pegasi. 

In  Class  Ila.  a  Tauri,  a  Bootis,  a  Serpentis,  /3  Ophiuchi,  a  Ophiuchi, 
y  Aqnilse,  e  Pegasi. 

In  Class  Ilia,  a  Ceti,  a  Orionis,  S  Virginis,  a  Herculis. — {Th^  Observ- 
atory,  November,  1883.) 

Photometry  o/  stars. — At  the  meeting  of  the  Koyal  Astronomical  So- 
ciety, May  11, 1883,  Prof.  C.  Pritchard,  of  Oxford,  gave  an  account  of 
his  recent  expedition  to  Cairo,  and  of  the  work  on  which  he  has  for  the 
last  two  years  been  engaged,  viz,  the  measurement  of  the  magnitude 
of  the  stars  visible  to  the  naked  eye  from  the  pole  to  the  equator,  in- 
cluding at  present  all  those  brighter  than  the  fifth  magnitude.  This 
work  is  now  complete.  He  found  that  at  Oxford,  Laplace's  law  of  altera- 
tion of  a  star's  light  as  measured  in  magnitude — according  to  the  secant 
of  the  star's  zenith  distance— did  not  hold  good  for  zenith  distances  ex- 
ceeding 65^,  and  that  for  stars  at  lower  altitudes  the  alterations  in  ap- 
parent magnitude  were  conflicting  and  not  satisfactory.  For  the  pur- 
pose of  accurately  investigating  the  effect  of  atmospheric  extinction  of 
light  under  better  circumstances,  he  chose  the  climateof  Upper  Egj'pt, 
where  the  atmosphere  is  uniform  and  stable,  as  the  proper  locality  for 
repeating  the  Oxford  observations,  and  rendering  the  research  com- 
plete. A  duplicate  set  of  instruments  was  left  at  Oxford  in  charge  of 
the  senior  assistant,  who  observed  the  same  stars  with  Professor  Prit- 
chard at  Cairo.  The  results  of  both  sets  of  ob.>ervations  are  embodied 
in  the  formulae — 

Atmospheric  absorption 

At  Cairo     =  0.187  x  Sec.  Z.D.  in  magnitude. 
At  Oxford  =  0.253  x  Sec.  Z.D.  in  magnitude. 

Thus  the  whole  effect  of  the  atmosphere  at  Cairo  is  to  diminish  the 
brightness  of  stars  seen  in  the  zenith  by  about  two-tenths  of  a  magni- 
tude, and  at  Oxford  by  about  one-fourth  of  a  magnitude.  At  an  altitude 
of  about  30^,  the  stars  at  Cairo  will  be  brighter  than  in  England  by 
about  one-fifth  of  a  magnitude,  and  consequently  many  more  faint  stars 
are  just  visible  at  Cairo  than  can  be  seen  at  Oxford. — {Science.) 

Professor  Pritchard  has  printed  the  photometric  observations  at  Ox- 
ford, of  which  the  Cairo  observations  form  a  part,  in  the  memoirs  of  the 
Boyal  Astronomical  Society,  but  the  volume  has  not  reached  America 
at  the  time  of  writing. 
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DOUBLE  STARS. 

Sydney  double  star  results,^ -^ An  important  contribntion  to  our  knowl- 
edge of  the  southern  heavens  has  been  made  by  Mr.  Russell's  publication, 
in  a  very  compact  little  volume,  of  the  measures  of  double  stars  made 
at  the  Sydney  Observatory  from  1871  to  1881.  The  catalogue  comprises 
remeasures  of  about  746  of  HerschePs  stars  and  measures  of  350  new 
doubles,  the  whole  representing  some  15,000  measures  of  angle  and  dis- 
tance. Of  the  new  pairs,  nine  are  separated  by  less  than  one  second  of 
arc,  and  sixty-six  by  less  than  five  seconds.  The  search  for  new  pairs 
has,  however,  been  merely  incidental  to  Mr.  BusselPs  main  object,  the 
examination  of  Sir  John  HerschePs  Cape  list  between  34^  south  and  the 
Pole,  a  work  the  more  important  and  valuable  /that  no  measures  of  any 
large  numbers  of  these  stars  have  been  published  since  the  appearance 
of  that  catalogue.  Mr.  Bussell,  however,  remarks  that  though  only  an 
evening  now  and  then  was  devoted  to  the  search  for  new  objects,  the 
number  recorded  might  easily  have  been  doubled  had  he  adopted  the 
same  limit  of  distance  as  Sir  John  Herschel.  Only  a  few  of  the  new 
stars  have  been  repeatedly  measured ;  but  of  these  several  show  signs 
of  motion. 

Mr.  Eussell  gives  lists  of  objects  in  which  his  results  differ  from  Sir 
John  Herschel's..  Thus  in  46  «ases  he  failed  to  find  doubles  where  Her- 
schel  has  recorded  them,  owing,  probably,  in  many  cases,  to  errors  in 
\  the  Gape  Catalogue,  and  in  seventeen  other  instances  finds  easy  doub- 
les in  fields  which  Herschel  examined  without  seeing  any.  Of  these, 
one  of  the  most  striking  is  h  4909,  a  group  of  five  stars  which  Herschel 
described  with  great  particularity,  and  which  now  shows  a  sixth  within 
the  pentagon  formed  by  the  others,  and  as  bright  as  three  of  the  ex- 
terior stars.  Of  stars  which  show  real  or  supposed  change  since  Her- 
schel's observations,  p  ot  6  Eridani  seems,  from  the  later  measures,  not 
to  be  a  binary,  as  these  observations  plo^  into  a  straight  line  as  if  the 
preceding  star  had  a  separate  prox>er  motion.  The  doubles  y  and  tt 
Lupi  both  seem  to  show  motion ;  for  whilst  Herschel  found  x  easily 
separated  and  7t  excessively  difficult,  Mr.  Russell  has  always  failed  to 
divide  the  former,  whilst  the  latter  is  now  an  easy  object. 

The  observations  up  to  1874  were  made  with  a  fine  7J-inch  refl^actor 
by  Merz,  the  powers  ordinarily  used  behig  159  and  330.  Since  then  an 
llj-inch  refractor  of  12J  feet  focus  by  Schroder  has  been  used,  with 
powers  from  100  to  1500,  800  being  employed  for  all  difficult  objects. 

Mr.  Eussell  indicates  the  date  of  the  observations  in  an  unusual  man- 
ner, three  columns  being  given  with  the  **  day  of  the  month,''  *'  month 
of  the  year,"  and  "  year  in  the  nineteenth  century,"  a  decidedly  less 

■>■■  •'*• V "-T 

*  Results  of  double  star  measnrea,  made  at  the  Sydney  Obsenratory,  Now  ^uth 
Wal^  1871  to  1861,  under  the  direction  of  H.  C.  Russell,  B.  A.,  F.  B.  A.  8.,  Govern- 
ment Astronomer  for  New  South  Wales. 
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conveDieut  method  than  the  usual  one  of  giving  the  year  and  fraction 
of  a  year. — (E.  W.  Maunder  in  The  Observatory,  February,  1883.) 

Harvard  College  Observatory  measures  of  double  sturs. — "  Micrometric 
measurements  of  double  stars''  in  vol.  xiii^  pai:t  i,  of  "Annals  of  the 
Astronomical  Observatory  of  Harvard  College.''  This  is  a  catalogue 
of  measures  of  about  350  stars  in  upwards  of  one  thousand  sets,  made 
with  the  15-inch  refractor  at  Harvard  College,  chiefly  in  the  years  1866- 
1872,  under  the  direction  of  Professor  Winlock,  but  including  a  few 
obtained  by  the  Bonds,  and  by  Mr.  Waldo,  which  have  previously  ap- 
peared in  the  Proceedings  of  the  American  Academy  of  Arts  and  Sci- 
ences, and  in  the  Astronomische  Nachricht^n.  The  catalogue  includes 
nearly  aU  the  more  interesting  binaries  and  many  difficult  objects.  In 
addition,  Professor  Pickering  publishes  a  list  of  179  double  stars  dis- 
covered at  Harvard  College  Observatory,  some  of  which  have  been  in- 
dependently detected  by  Mr.  S.  W.  Burnham ;  these  were  found  to  a 
considerable  extent  during  an  exploration  of  the  southern  heavens, 
occasionally  instituted  in  the  intervals  of  other  observations.  In  the 
cases  of  some  of  the  principal  revolving  doublets  the  measures  extend 
to  the  year  1876. 

Milan  Observatory  measures  of  double  stars. — •*  Measures  of  the  prin- 
cipal double  stars  in  rapid  orbital  motion,"  made  in  the  years  1875-1882, 
with  the  Merz  refractor  of  the  Observatory  of  Brera,  Milan,  by  Pro- 
fessor Schiaparelli — an  important  series  of  results  which  will  be  most 
welcome  to  those  who  are  engaged  in  the  investigation  of  double  star 
orbits,  since,  in  most  cases,  there  are  measures  later  than  any  others 
available  at  the  present  moment. — {Mature.) 

A  second  very  extensive  and  important  series  of  measures  of  double 
stars  made  at  Chicago  has  been  published  by  Mr.  Burnham  in  the 
memoirs  of  the  Royal  Academy  of  Sciences.  This  is  i)rinted  too  late 
for  detailed  mention  here,  but  it  may  be  said  that  this  aiyl  its  preced- 
ing paper  represent  more  and  better  work  than  has  ever  before  been 
done  in  the  same  time  and  under  like  conditions. 

THE  SUN. 

The  eclipse  of  1882. — ^At  the  present  time,  when  interest  is  chiefly 
drawn  toward  the  labors  of  the  astronomers  who  observed  the  'eclipse 
of  the  sun  May,  188.'^,  from  the  small  islands  in  the  Pacific  Ocean,  the 
results  of  the  eclipse  of  May  17, 1882,  obtained  in  Egypt,  have  especial 
significance.  These  were  briefly  stated  by  Dr.  Schuster  at  a  late  meet- 
ing of  the  Royal  Astronomical  Society.  During  the  progress  of  the 
eclipse  three  photographic  instruments  were  at  worbf  one  took  pho- 
tographs of  the  corona  itself;  a  second  was  a  photographic  camera 
with  a  prism  placed  in  front  of  it,  that  is,  a  spectroscope  without  a  col- 
limator; and  the  third  was  a  complete  spectroscope.  Photographs 
were  obtained  in  all  three  instruments.    The  direct  photographs  of  the 
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corona  indicate  its  variations  from  eclipse  to  eclipse,  a  matter  of  macli 
importance  iu  solar  physics. 

If  the  photographs  taken  during  eclipses  in  the  past  twenty  years 
are  compared  with  each  other,  it  will  be  seen  thdt  the  corona  varies  iu 
a  regular  way  with  the  state  of  the  sun's  surface,  although  there  are 
irregular  minor  charges.  At  the  sun-spot  minimum  the  corona  is  much 
more  regular  than  at  the  maximum.  At  the  minimum  there  is  a  large 
equatorial  extension,  and  near  the  solar  poles  a  series  of  curved  rays. 
At  the  maximum  there  is  practically  no  regularity  at  all;  the  long 
streamers  go  up  sometimes  in  one  direction  and  sometimes  in  another; 
and  this  last  year  near  the  sun-spot  maximum  there  was  absolutely  no 
symmetry  in  the  appearance  of  the  corona.  The  transparency  of  the 
streamers  was  most  striking.  One  streamer  can  sometimes  be  traced 
through  another,  showing  that  the  matter,  whatever  it  is,  must  be  very 
thin.  The  rifts  start  from  the  solar  surface  in  an  t  ntirely  in-egular 
way,  with  a  tendency  verj'  often  toward  the  tangential  direction  at  the 
lower  parts  of  the  rifts.  The  photograi)hs  extend  about  a  diameter 
and  a  half  from  the  sun's  limb,  and  a  comet  ai>pears  on  the  plates  about 
a  solar  diameter  and  a  half  from  the  sun's  center.  It  must  have  been 
very  bright,  as  it  appears  clearly  in  the  photographs.  Measurements 
seem  to  indicate  a  small  shift  in  its  position  during  the  interval  be- 
tween the  first  photogi'aph  and  the  last. 

Turning  now  to  the  pliotographs  taken  with  the  camera  and  prism 
in  front — an  instrument  which  gives  an  image  of  the  prominences  as  oft- 
repeated  as  there  are  rays  in  the  prominence — the  plates  employed 
were  sensible  to  the  infrared  as  well  as  violet  rays.  One  prominence 
gave  a  great  number  of  lincis  in  the  ultra-violet.  The  fact  was  brought 
out  in  this  eclipse,  that  the  brightest  lines  in  the  prominences  «are  due, 
not  to  hydrogen,  but  to  calcium.  Besides  these  and  the  hydrogen-lines, 
there  is  the  line  D^  in  the  yellow,  and  the  0  lino  of  hydrogen  iu  the  red, 
and  also  a  photograph  of  two  prominence-lines  in  the  ultra-red.  In  ad- 
dition to  the  prominences,  there  are  visible  in  the  photographs  certain 
short  rings  round  the  moon,  which  mean  that  at  these  places  the  light 
sent  out  by  the  gaseous  part  surrounding  the  moon  is  not  confined  to 
the  prominences.  It  is,  as  would  be  expected,  the  green  coronal  line 
which  chiefly  corresponds  to  one  of  those  rings.  This  green  line,  K 
1474,  is  a  true  coronal  line,  and  is  only  very  faintly  traceable  in  one  of 
the  prominences. 

In  considering  the  results  obtained  with  the  comi)lete  spectroscope, 
it  is  a  striking  iact  that  some  of  the  lines  cross  the  moon's  disk,  and 
especially  the  two  lines  H  and  K,  This  proves  that  the  calcium-lines 
H  and  K  were  so  strong  in  the  prominences  that  the  light  was  scattered 
in  our  atmosphere  and  rellected  right  iu  front  of  the  moon. 

The  prominence-lines  are  very  numerous;  thirty  such  lines  a])pear  in 
the  photograph.    The  hydrogen-lines  are  there,  including  those  in  the 


ASTRONOMY.  385 

nltra-violet  photographed  by  Dr.  Huggiiis;  alsolfaiul  ii,  anil  otliiT 
calcium-lines;  and  still  others,  chiefly  unknown. 

Close  to  the  sun's  limb  we  can  only  trace  a  continuous  spectrum,  a 
very  strong  one,  going  up  to  about  a  quarter  of  a  solar  diameter.  The 
photographs  bear  out  the  distinction  between  the  inner  and  the  outer 
corona,  the  former  being  much  stronger  in  light.  The  boundary  at 
which  this  continuous  spectrum  ends  corresponds  to  the  extension  of 
the  inner  corona.  The  continuous  spectrum  is  stronger  on  the  side 
where  the  prominences  are  weaker.  In  the  corona  we  first  of  all  see  a 
verj'  faint  continuous  spectrum,  and  in  that  continuous  spectrum  one 
can  trace  at  G  the  reversal  of  the  dark  Frauenhofer  lines.  In  addition, 
a  series  of  faint  true  coronal  lines  can  be  traced  in  the  outer  regions  of 
the  corona.  We  have  not  traced  any  known  substances  in  the  solar 
corona.  The  greater  number  of  the  prominence-lines  in  the  ultra-violet 
are  also  unknown,  but  they  seem  to  be  present  in  Dr.  Huggins's  photo- 
graph of  the  spectrum  of  cr  Aquilce. — (Xature,) 

The  total  solar  eclipse  of  May  6, 1883.— The  U.  S.  S.  "  Hartford,^  which 
sailed  from  Callao,  Peru,  March  22,  with  the  American  and  English 
astronomers  on  board,  arrived  at  Caroline  Island  April  20,  sixteen  days 
before  the  date  of  the  eclipse.  The  island  is  in  reality  a  chain  of  small 
islands  of  coral  formation,  encircling  a  lagoon,  the  length  of  the  in- 
closure  being  about  seven  miles  and  a  half,  and  the  breadth  one  mile 
and  a  half.  The  land  is  low,  but  supports  an  excellent  growth  of  grass 
and  other  vegetation,  including  a  number  of  cocoauut  trees.  There  are 
no  permanent  inhabitants;  but  the  island  is  leased  by  an  English  firm 
which  deals  in  guano,  cocoanuts,  and  other  proilucts  of  this  and  similar 
Pacific  islands.  An  agent  of  this  firm  visits  the  island  occasionally 
and  superintends  the  work  of  those  employed.  Seven  persons  were 
found  living  on  the  island  for  the  time  being,  having  been  brought  there 
from  Tahiti  two  months  before.  These  were  four  men,  one  woman,  and 
two  children.  There  were  two  large  frame  houses  in  excellent  condition, 
besides  several  smaller  houses  which  furnished  comfortable  accommo- 
dations for  the  party,  and  also  for  the  French  astronomers,  who  arrived 
two  days  later  in  the  "  Eclaireur."  The  latter  party  was  composed  of 
the  following  scientific  men:  M.  Janssen,  of  Meudon;  M.  Tacchini,  of 
Home;  M.  Palisa,  of  Vienna,  formerly  of  Pola;  M.  Trouvelot,  of  Meu- 
don, formerly  of  Cambridge,  Mass.;  and  M.  Pasteur,  photographer,  also 
of  Meudon. 

The  landing  of  the  heavy  cases  containing  the  instruments  was  ac- 
complished with  difficulty,  as  even  the  ship's  small  boats  could  not  come 
within  several  hundred  feet  of  the  shore,  which  was  composed  of  rough 
coral  rock.  The  cases  were  taken  from  the  boats  by  men  standing  iu 
about  two  feet  of  water,  and  carried  to  the  shore,  thence  across  several 
hundred  feet  of  coral  rock  to  the  land,  and  about  a  quarter  of  a  mile 
farther  to  the  site  selected  for  the  observations.  After  the  completion 
H.  Mis.  (V.) iv-> 
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of  the  landiDg,  the  men-of-war  steamed  away  to  Tahiti,  leaving  selected 
members  of  their  companies  to  assist  in  the  work.  The  American  party 
was  favored  with  the  help  of  Messrs.  Qualtrough,  Dixon,  Fletcher,  and 
Doyle,  officers  of  the  ^'Hartford,"  and  of  ten  seamen. 

The  two  weeks  preceding  the  eclipse  were  occupied  in  mounting  the 
instruments  and  in  other  preparations.  Pendulum  observations  during 
this  time  were  made  by  Messrs.  Preston  and  Brown,  under  instructions 
from  the  United  States  Coast  and  Geodetic  Survey.  The  weather  was 
in  general  pleasant,  though  there  was  one  severe  rain-storm,  and  nearly 
every  day  there  were  flying  clouds  with  slight  showers,  as  is  not  unusual 
in  the  region  of  the  trade- winds.  The  wind  was  usually  strong,  and  blew 
steadily  from  a  direction  varying  from  north  to  east,  but  never  south  of 
east,  though  the  island  is  in  the  heart  of  the  southeast  trade  region. 
Eight  inches  of  rain  fell  during  the  seventeen  days  which  the  party 
spent  on  the  island,  more  than  half  of  this  in  one  storm  on  May  4. 

The  weather  on  the  morning  of  May  6  was  cloudy  and  threatening, 
but  after  several  showers  the  sky  cleared  shortly  before  the  time  of  first 
contact,  and  remained  clear  the  remainder  of  the  day,  with  rapidly  mov- 
ing clouds.  One  of  these  partially  concealed  the  corona  for  about  twenty 
seconds  in  the  first  minute  of  totality,  and  the  sun  was  wholly  in  a  doad 
«oon  after  the  close  of  totality ;  but  the  observations  were  not  interfered 
with,  though  there  was  at  all  times  haze  in  the  atmosphere. 

The  observations  planned  were  carried  out  successfully,  with  results 
which  will  be  given  in  full  detail  in  the  official  report  of  the  expedition. 
A  summary  of  these  results  can,  however,  be  given  at  the  present  time. 
Professor  Holden  swept  for  intra-mercurial  planets,  but  none  existed  in 
the  region  examined.  Spectroscopic  observations  were  made  by  Dr. 
Hastings  and  Messrs.  Bockwell,  Brown,  and  Upton,  with  interesting 
results.  Dr.  Hastings  had  devised  a  sx>ectroscope  by  which  the  spectra 
of  two  opposite  sides  of  the  sun  were  brought  into  juxtaposition,  and 
could  be  examined  simultaneously.  This  instrument,  which  was  attached 
to  a  6^-inch  equatorial,  was  used  especially  to  note  the  changes  in  the 
appearance  of  the  1474  line  on  the  preceding  and  following  limbs  of  the 
sun  as  the  eclipse  progressed.  At  the  beginning  of  totality  the  1474  line 
extended  to  a  height  of  about  12^  on  the  eastern  limb  of  the  sun,  while  on 
the  western  limb  it  was  faint,  and  not  more  than  4J  in  height.  As  the 
eclipse  progressed,  the  lines  changed  relatively,  becoming  sensibly  equal 
at  mid-eclipse,  and  the  conditions  at  the  close  of  totality  being  the  reverse 
of  those  at  the  beginning.  This  change  was  many  times  greater  than  any 
change  due  to  the  moon's  motion,  and  is  regarded  by  Dr.  Hastings  as 
conclusive  proof  that  the  outer  corona  is  mainly  due  to  diffraction.  The 
dark  D  lines  were  seen  in  the  corona,  and  the  bright  hydrogen  and  mag- 
nesium lines  by  several  observers.  The  relative  height  and  brightness 
of  the  coronal  rings  seen  in  an  integrating  spectroscope  were  estimated. 

The  duration  of  totality  was  five  minutes  twenty -five  seconds.  The 
corona  was  bright,  and  characterized  by  five  well-defined  streamers,  a 
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careful  sketch  of  which  was  made  by  Dr.  Dixon.  The  azimuths  of  the 
sbadow-friDges  at  the  beginning  and  end  of  totality  were  obtained,  and 
their  distances  from  each  other  estimated.  The  meteorological  obser- 
vations made  by  Mr.  Upton  showed  a  slight  bat  well-defined  rise  in 
barometric  pressure,  a  rise  in  humidity,  and  a  fall  in  temperature.  The 
temperature  reached  the  values  given  at  night,  while  the  radiation  ther- 
mometers indicated  that  the  receipt  of  heat  by  the  earth  was  almost 
wholly  checked.  The  direction  and  velocity  of  the  wind  were  unchanged 
during  the  time  of  the  eclipse. 

The  photographs  obtained  by  Messrs.  Lawrence  and  Woods,  the  Eng- 
lish members  of  the  party,  who  were  assisted  by  Mr.  Qualtrough,  of  the 
Hartford,  include  a  series  of  negatives  of  the  corona  to  its  outer  limits, 
and  also  of  the  coronal  spectrum.  The  latter  contains  a  few  bright  lines, 
but  not  as  many  as  were  obtained  by  the  same  observers  in  Egypt  a  year 
ago.  The  phenomenon  of  reversal  of  the  Frauenhofer  lines  was  also  suo- 
cessfolly  photographed. 

The  <^  Hartford''  returned  to  Caroline  Island  on  the  8th  of  May,  and  on 
the  9th  sailed  for  Honolulu,  which  was  reached  on  the  30th;  a  stop  of 
four  days  having  been  made  at  Hilo,  Hawaii,  to  allow  a  visit  to  the  vol- 
cano  of  Kilauea.    The  party  reached  the  United  States  June  11. 

Mr.  J.  Janssen,  the  leader  of  the  French  exx>edition  which  visited 
Caroline  Island  to  observe  the  solar  eclipse  of  May  6,  has  made  a  report 
to  the  French  Academy  of  Sciences,  which  is  published  in  fall  in  the 
BulleHnhebdofnadaire  de  rAssociaiian  seientijiquey  No.  181.  It  contains, 
first,  an  interesting  account  of  the  voyage  to  Caroline  Island,  and  a 
brief  description  of  the  island,  with  the  difficulties  encountered  in  land- 
ing the  instruments ;  then  follows  a  statement  of  the  instrumental  outfit 
and  the  plan  of  observations.  The  search  for  intra-mercurial  planets 
was  assigned  to  Messrs.  Palisa  and  Trouvelot.  The  former  used  an  equa- 
torial of  0.16  m.  aperture,  having  a  short  focus  and  a  large  field;  the 
latter  was  provided  with  an  equatorial  of  the  same  size,  which  had  a 
finder  of  0.08  m.  aperture,  thus  giving  the  observer  two  telescopes. 
The  finder  had  a  field  of  4<^.5,  and  was  used  in  examining  the  region  in 
the  vicinity  of  the  sun,  while  the  larger  instrument  was  intended  to 
give  the  position  of  any  strange  object  that  might  be  noted  by  means 
of  Us  position-circles.  In  order  to  avoid  the  necessity  of  reading  the 
circles,  an  attachment  was  made  to  both  right  ascension  and  declination 
circles,  by  which  fine  marks  could  be  made  upon  the  circles  and  verniers 
by  the  observer's  assistants,  and  the  corresponding  readings  determined 
at  leisure.  The  finder  was  also  furnished  with  a  reticule  containing 
cross-threads,  and  a  position-circle  for  use  in  noting  the  appearance  of 
the  corona,  to  the  drawing  of  which  Mr.  Trouvelot  gave  a  portion  of  the 
time  of  the  local  phase. 

The  search  for  intra-mercurial  planets  was  also  conducted  by  the  aid 
of  photographic  apparatus,  which  Mr.  Janssen  thus  describes : 

^  At  my  order,  Mr.  Oauthier  had  prepared  an  equatorial  mounting 


388  SCIENTIFIC   RECORD   FOR    1883. 

with  an  hoar-axis  two  meters  loDg,  carrying  a  strong  and  large  plat- 
form, upon  which  were  fastened  the  following  photographic  apparatuA : 
a  large  camera  having  a  lens  of  eight  inches  (0.21  m.),  made  by  Darlot, 
giving  a  field  of  20^*  of  25^  (plate  of  0.40  m.by  0.50  m.),  and  designed 
for  photogniphing  the  corona  and  the  region  about  the  sun  with  reference 
to  the  stars  there  found.  A  second  camera,  with  a  Darlot  lens  of  six 
inches  (0.16  m.)  giving  a  field  of  26©  to  35o  (plate  of  0.30  m.  by  0.40  m.), 
for  the  same  purpose ;  and  a  very  fine  apparatus  by  Steinheil  for  study- 
ing the  corona.  A  second  mounting  carried  several  cameras  with  lenses 
of  four  inches  (0.10  m.),  giving  a  great  amount  of  light,  and  designed  to 
determine  by  verj^  sensitive  plates  what  are  the  limits  of  the  corona — 
an  apparatusof  great  light-power,  the  exposure  lasting  during  the  whole 
of  totality." 

For  spectrum  analysis  the  following  apparatus  was  employed:  "A 
[reflecting]  telescope  of  0.50  ^n.  aperture,  having  a  very  short  focus 
(1.60m.),  and  supplied  with  a  direct- vision  spectroscope  of  ten  prisms; 
the  slit  of  the  spectroscope  could  be  i)laced  at  difierent  position-angles^ 
and  rapidly  opened  or  closed  at  the  pleasure  of  the  observer.  AYi  ex- 
cellent finder,  supplied  with  a  reticule,  was  placed  near  the  spectroscope, 
and  distaut  from  it  by  such  an  amount  that,  when  one  eye  had  fixed 
upon  some  point  of  the  corona  in  the  finder,  the  other  could  obtain  the 
spectroscopic  analysis  of  this  point."  There  were  also  attached  to  this 
telescoi>e  a  bi-quartz  polariscope  by  Prazmowski,  and  a  spectroscope  for 
showing  Bespighi's  rings.  A  spare  mirror  of  0.40  m.  diameter  was  carried 
as  a  reserve,  but  was  not  biought  into  use,  as  by  great  care  the  first 
waA  kept  uninjured,  in  spite  of  the  frequent  rains  and  the  moist  climate. 

Mr.  Janssen  gives  the  following  condeubcd  report  of  his  own  observa- 
tions, drawn  up  immediately  after  the  observations,  in  accordance  with 
the  plan  by  which  all  the  observers  of  the  party  were  governed  : 

"  My  observations  were  of  two  classes — optical  and  photographic.  The 
optical  observations  were  principally  designed  to  determine  whether  the 
coronal  si)ectrum  consists  of  a  continuous  spectrum  as  a  background 
with  bright  lines,  or  if  the  Frauenhofer  lines  exist  there  generally  (an 
investigation  made  especially  with  regard  to  the  question  of  ultra  solar 
cosmic  substances).  In  1871 1  had  announced  that,  besides  the  hydro- 
gen lines,  I  had  established  in  the  spectrum  of  the  corona  the  presence 
of  the  D  line  and  of  several  others. 

"In  the  present  eclipse  I  proposed  especially  to  solve  this  question. 
By  means  of  the  optical  arrangements  above  described,  I  have  been 
able  to  determine  that  the  basis  of  the  coronal  spectrum  is  composed  of 
the  complete  Frauenhofer  spectrum.  Tlie  principal  lines  of  the  solar 
spectrum,  especially  i>,  6,  E^  etc.,  were  detected  so  surely  that  there  can 
bo  no  possible  doubt  of  this  fact.  I  recognized,  perhaps,  a  hundred 
lines. 

**I  recognized  this  com|)osition  of  the  si>ectrum,  particularly  in  the 
lower  or  most  brilliant  portions  of  the  corona,  but  not  to  an  equal  degree 
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at  the  same  distance  from  the  moou's  limb.  The  details  of  this  will  be 
given  and  discussed  at  a  future  time. 

^^I  studied  also  the  rings  of  Kespighi.  The  rings  did  not  appear  uni- 
form  about  the  moon's  limb,  but  presented  peculiarities  of  structure, 
which  will  be  especially  discussed  in  their  relation  to  the  question  of 
the  Frauenhofer  lines. 

^<I  studied  also  polarization,  but  devoted  to  it  only  a  few  moments, 
using  the  excellent  biquartz  polariscope  of  Prazmowski.  The  polariza- 
tion was  very  well  defined,  and  possessed  characteristics  already  rec- 
ognized. ^ 

^^  Before  the  observations,  I  made  a  preliminary  examination  of  the 
corona  with  the  naked  eye,  and  with  an  excellent  telescope  by  Praz- 
mowski. This  examination  was  for  the  purpose  of  guiding  me  in  the 
subsequent  observations. 

*<  All  these  studies — stud3'  of  shape,  spectrum  analyses,  Eespighi's 
rings,  polarization — were  combined  with  a  view  of  solving  the  question 
of  extra-solar  cosmic  substances.  We  think  that  the  discovery  of  the 
complete  Frauenhofer  spectrum  in  that  of  the  corona  considerably  ad- 
vances this  question. 

"  Photography. — Two  great  instruments,  containing  eight  cameras,  had 
been  prepared  for  studying  the  question  of  intra-mercurial  planets,  and 
that  of  the  shape  and  extension  of  the  corona.  With  regard  to  heavenly 
bodies  in  the  vicinity  of  the  sun,  these  photographs  will  require  a  minute 
examination;  but  with  resi>ect  to  the  corona,  it  can  be  said  that  the 
great  i)ower  of  several  of  the  lenses  used — that  of  eight  inches  (0.21  m.) 
and  that  of  six  inches  (0.16  m.) — and  also  the  length  of  exposure,  per- 
mitted us  to  prove  that  the  corona  has  an  extension  very  much  greater 
than  that  shown  by  optical  examination,  either  with  the  naked  eye  or 
in  my  telescope. 

"  Several  of  our  large  photographs  of  the  corona  have  great  distinct- 
ness. They  show  important  details  of  structure  which  ought  to  be  dis- 
cussed. The  shape  of  the  corona  was  absolutely  constant  during  the 
whole  duration  of  totality." 

The  reports  of  Messrs.  Tacchiui,  Palisa,  and  Trouvelot  are  not  given, 
but  are  alluded  to  in  the  discussions  of  the  results  of  the  observations 
which  next  follow.  Mr.  Janssen  regards  it  quite  improbable  that  any 
intra-mercurial  planets  exist,  on  account  of  the  negative  testimony  given 
by  Mr.  Palisa,  combined  with  that  of  Professor  Holden  of  the  American 
party.  Mr.  Trouvelot's  conclusion  is  less  decisive,  but  the  observer 
wished  to  re  examine  the  region  of  the  sky  before  coming  to  a  final  con- 
clusion.* 

•  Mr.  Trouvelot  observed,  uear  the  close  of  totality,  a  star  which  he  describes  as 
**  bright,  and  of  a  proDounced  red  color ; "  but,  by  some  misunderstanding,  its  true  po- 
ftitiou  was  not  recorded  by  the  special  attachments  to  the  circles  above  described. 
Its  position,  therefore,  cannot  be  determined,  nor  the  question  of  its  identification  be 
positively  settled.  The  oboerver  announces  ( CompU^  rendw,  September  17)  that  he  has 
le-examined  the  region,  and  findf  no  star  of  the  corresponding  magnitude  and  color 
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The  aathor  adds,  <<  When  we  consider  that  the  bodies  discovered  by 
Professor  Watson  in  1878  can  be  identified,  within  the  limits  of  error  to 
which  the  method  employed  by  that  astronomer  is  liable,  with  two  stars 
in  Cancer,*  we  arrive  at  the  conclosion  that  it  is  to-day  extremely  im- 
probable that  there  exists  one  or  more  planetary  bodies  of  any  impor- 
tance between  Mercury  and  the  sun.  Oar  photographs,  although  not 
yet  completely  examined,  seem  to  lead  to  the  same  conclusion." 

The  duration  of  totality  was  found  by  Mr.  Trouvelot  to  be  5™  24*.l, 
by  Mr.  Taltchini  to  be  5»  23«. 

On  the  subject  of  the  corona,  Mr.  Janssen  thus  writes : 

*'  The  corona. — ^Mr.  Tacchini's  report  shows  that  this  skillful  astronomer 
made  remarkable  observations  at  Caroline  Island,  especially  with  regard 
to  the  analogy  between  the  composition  of  the  spectrum  of  certain  parts 
of  the  corona  and  the  spectrum  of  comets.  It  was  part  of  my  plan  to 
examine  this  correspondence,  as  is  shown  by  a  note  drawn  up  by  me 
long  before  the  eclipse,  and  which  I  read  to  my  colleagues  when  we 
compared  our  respective  reports.  It  is  a  matter  which  ought  to  be 
verified  with  the  greatest  care  in  future  eclipses.  However,  I  leave  to 
Mr.  Tacchini  the  task  of  developing  his  observations. 

^^It  will  be  seen  from  my  report  that  the  principal  object  of  my  obser- 
vations was  to  decide  one  poiut  of  the  composition  of  the  spectrum  of 
the  corona  which  has  always  seemed  to  me  very  important,  viz,  whetlier 
the  light  of  the  corona  contains  an  important  proportion  of  solar  light. 
The  result  surpassed  my  expectation  in  this  matter.  The  Frauenhofer 
spectrum,  so  complete  as  I  witnessed  it  at  Caroline  Island,  proves  that, 
without  denying  that  a  certain  part  is  due  to  difiraction,  there  exists  in 
the  corona,  and  especially  in  certain  parts  of  the  corona,  an  enormous 
quantity  of  refracted  light ;  and  as  we  know,  besides,  that  the  coronal 
atmosphere  is  very  thin,  it  must  be  that  in  these  regions  cosmic  matter 
exists  in  the  condition  of  solid  corpuscles,  in  order  to  explain  this  abun- 
dance of  reflected  solar  light 

<<  The  more  we  advance,  the  more  we  perceive  the  complex  nature  of 
the  regions  in  the  immediate  vicinity  of  the  sun ;  and  it  is  only  by  per- 
sistent and  very  varied  observations  and  an  exhaustive  discussion  of 
these  observations  that  we  can  arrive  at  an  exact  knowledge  of  these 
r^ons.  The  great  eclipse  of  1883  has  allowed  us  to  take  a  step  for- 
ward. 

^^  Photography  of  the  corona. — ^The  result  of  the  studies  of  the  photo- 

in  the  yioinity  of  the  approximate  poeition  whioh  he  web  able  to  aasign  to  it ;  '*  al- 
thooKl^,"  he  addBy  "  the  abeenoe  of  a  red  star  as  bright  as  that  whioh  I  observed  in 
the  eolipse  seems  quite  naturaUy  t^  lead  to  the  oondusion  that  the  body  in  question 
is  no  other  than  an  intra-meronrial  planet;  yet,  as  the  most  necessary  elements,  sneh 
as  the  position  and  a  disk  or  a  sensible  phase,  are  wanting  in  my  observation,  I 
think  I  onght  to  suspend,  for  the  present,  my  conolusions  upon  the  probable  nature  of 

the  body.** 
*  First  pointed  out  by  Dr.  C.  H.  F.  Peters,  A»t.  Xaoh.,  SSS3  and  8854. 
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graphs  will  be  given  later;  for  they  require  a  thoroagh  examination 
since  they  record  many  most  int/cresting  phenomena.  I  will  simply  say, 
at  present,  that  these  photographs  show  a  corona  more  extended  than 
that  given  by  telescopic  examination,  and  that  the  phenomena  appeared 
well  defined  and  steady  daring  the  dnration  of  totality. 

•^Luminatis  interiaity  of  the  corona. — I  had  prepared  a  photometric 
measure  by  photography  of  the  InminooR  intensity  of  the  corona. 
This  experiment  showed  that  at  Caroline  Island  the  illumination  given 
by  the  corona  was  greater  than  that  of  the  full  moon.  The  exact  num- 
bers will  be  given  later.  It  should  be  noted  that  this  is  the  first  time 
that  an  exact  measure  of  the  luminous  intensity  of  this  phenomenon 
has  been  made." 

The  remainder  of  the  report  gives  an  account  of  the  return  journey 
of  the  members  of  the  expedition.  They  visited  the  volcano  of  Kila- 
nea,  on  the  island  of  Hawaii,  and  passed  a  night  in  the  crater  on  the 
edge  of  the  lava  lake.  Mr.  Janssen  made  some  experiments,  which, 
he  states,  ^^  shows  some  curious  coircidences  between  these  volcanic 
phenomena  and  those  of  the  solar  surface.  I  was  able,  also,  to  obtain 
the  spectrum  of  the  flames  which  issue  from  the  lava,  and  to  establish 
in  them  the  presence  of  sodium,  hydrogen,  and  carbureted  compounds.^ 
— (Professor  W.  Upton  in  Seiencej  November  2.) 

The  total  solar  eclipse  ofAug^ut  28,  29, 1886. — ^This  great  eclipse  is  a 
return  of  that  of  August  17, 18, 1868,  which  was  extensively  observed 
in  the  Bombay  and  Madras  Presidencies  and  in  other  parts  of  its  track 
firom  Aden  to  Torres  Straits.  In  1886  the  track  of  the  central  line  will 
be  mainly  over  the  Atlantic  Ocean,  and  at  that  portion  of  it  where  the 
duration  of  totality  is  longest  it  will  not  be  observable  on  land.  It  is 
therefore  of  interest  to  examine  the  possible  conditions  of  observation. 
In  deducing  the  results  which  follow,  the  places  of  the  sun  and  moon 
have  been  taken  from  the  Nautical  Almanac^  where  Newcomb's  correc- 
tions to  Hansen's  Lunar  Tables  are  introduced.  As  will  be  seen  from 
the  Ephemeris,  the  central  eclipse  commences  in  longitude  79^  46^  west 
of  Greenwich,  and  latitude  9^  48'  north,  off  Colon,  in  the  Isthmus  of 
Panama,  thence  running  in  the  direction  of  the  Windward  Islands 
across  the  northern  parts  of  New  Oranada  and  Venezuela;  passing 
over  the  island  of  Granada,  it  traverses  the  Atlantic,  and  meets  the 
coast  of  Africa  in  the  Portuguese  possessions,  not  far  from  St.  Philip 
de  Benguela,  and  crossing  South  Africa  to  Sofala,  it  ends  on  the  east 
coast  of  Madagascar.  At  Cartagena  the  duration  of  totality  is  3°>.  2*, 
with  the  sun  at  an  altitude  of  5^ ;  at  Maracaibo  the  duration  is  2™.  57*, 
with  the  sun  9^  above  the  horizon.  The  southern  extremity  of  the 
island  of  Grenaada  will  have  the  most  advantageous  conditions  for  ob- 
servation, having  regard  to  length  of  totality  and  accessibility.  The 
total  eclipse  begins  there  at  7^  11™,  0*  A.  M.  on  August  29,  and  con- 
tinues 3"  42%  the  sua  being  at  an  altitude  of  20^;  at  the  northern 
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extremity  of  the  island  the  length  of  total  eclipse  is  about  five  seconds 
less.  In  Carriacou,  the  principal  island  in  the  Grenadines,  the  dnra- 
•tion  of  totality  is  3"»  21* ;  at  the  northern  point  of  Tobago  it  is  1"»  51». — 
((Nature.) 

Photographing  the  corona  without  an  eclipse. — In  a  paper  read  before 
'the  British  Association,  Dr.  Hug^ins  gives  an  acconnt  of  his  more 
recent  experiments  in  coronal  photography.  The  photographs  referred 
"to  in  his  first  paper  read  before  the  Royal  Society,  1882,  December  21, 
were  obtained  with  a  Newtonian  reflector  by  Short.  Since  then  Miss 
Lassell  has  lent  Dr.  Huggius  a  seven-foot  Newtonian  telescope  made  by 
the  late  Mr.  Lassell.  No  secondary  reflector  is  used,  nor  is  the  mirror 
tilted,  but  the  open  end  of  the  tube  is  fitted  with  a  mahogany  cover  in 
^hich  are  two  circular  holes  three  and  a  quarter  inches  in  diameter. 
Through  one  of  these  the  light  is  admitted,  and  the  framework  for 
^carrying  the  sensitive  plates  is  fitted  over  the  other.  The  performance 
of  the  apparatus  is  very  satisfactory.  The  photographs  show  the  sun's 
image  sharply  defined,  but  it  is  only  when  the  sky  becomes  clear  and 
blue  in  color  that  any  coronal  appearances  present  themselves. 

In  Dr.  Huggins's  earlier  work  he  employed  absorbing  media  in  order 
to  limit  the  light  used  to  the  violet  rays.  But  much  difficulty  was  ex- 
perienced from  the  rapid  manner  in  which  the  colored  solutions  (po- 
tassic  permanganate,  or  iodine  in  carbon  disulphide)  decomposed  under 
the  influence  of  sunlight.  Dr.  Huggins  therefore  tried  chloride-of-silver 
plates,  which  are  strongly  sensitive  to  light  between  H  and  A,  but 
hardly  at  all  beyond  J7,  and  has  been  able  to  secure  photographs  of  the 
corona  with  them,  without  the  use  of  any  absorbing  medium  at  all.  The 
developer  employed  has  been  a  solution  of  ferrous  citro-oxalate,  and 
all  the  plates  have  been  backed  with  a  solution  of  asphaltum  in  benzole. 
For  the  purpose  of  screening  the  sensitive  surface  from  the  intensely 
bright  image  of  the  sun,  small  circular  disks  of  thin  brass,  slightly  larger 
in  diameter  than  the  sun's  image,  were  held  close  before  the  sensitive 
plate.  Less  advantage  was,  however,  found  from  the  use  of  the  disk 
than  had  been  anticipated.  No  photographs  could  be  secured  on  May 
6,  the  day  of  the  total  solar  eclipse.  One  of  the  English  observers  of 
the  eclipse,  however,  having  made  a  careful  comparison  of  the  short- 
exposure  photographs  taken  at  Caroline  Island,  with  Dr.  Huggins's 
photographs,  expresses  his  opinion  that  Dr.  Huggins's  photographs 
of  the  corona  are  certainly  genuine  up  to  8'  from  the  sun's  limb. — {The 
Observatory,  November,  1883.) 

A  private  letter  from  Dr.  Huggins,  dated  December  22,  1883,  states 
that  **  the  solar  photographs  are  now  strengthened  by  a  new  process 
which  makes  the  fainter  details  more  visible.  A  selection  of  plates  has 
has  been  sent  to  Mr.  Wesley  to  draw  from,  and  his  drawings  have  been 
compared  with  the  negatives  by  Captain  Abney.  Of  one  of  the  plates 
taken  May  31, 1883  (about  one  solar  rotation  period  after  the  eclipse  of 
May  6),  Mr.  Wcj^ley  and  Captain  Abney  independently  madedrawings. 
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These  drawings  agree,  and  both  of  them  correspond  U7imisfal'ahly  uith 
the  eclipse  photograph.  I  think  I  may  venture  to  say  that  there  can  no 
longer  remain  any  doubt  as  to  the  true  solar  origin  of  the  main  details 
of  tiie  photograpJis  taken  of  the  eclipse  up  to  8'  to  W  from  the  limb. 
Arrangements  are  in  progress  for  experiments  at  a  good  elevation.^' 

On  the  conservation  of  solar  energy  :  a  collection  of  papers  and  discus- 
4fuyns.  By  C.  William  Siemens.  London,  1883. — This  is  a  collection 
of  the  original  paper  read  before  the  Royal  Society  by  Siemens,  and 
the  criticisms  from  Fitzgerald,  Faye,  Him,  Archibald,  and  others,  to- 
gether with  the  replies  of  Siemens. 

The  theory,  well  summed  up  on  p.  22,  supposes  that  space  is  filled 
with  aqueous  vapor  and  carbon  compounds ;  that  these,  at  low  press- 
ures, are  dissociated  by  the  radiant  energy  of  the  sun ;  that  the  disso- 
ciated elements  are  drawn  into  the  sun  at  its  poles,  uuite,  and  generate 
heat  sufficient  to  give^  a  temperature  of  about  2,800<^  C.  5  and  that  the 
aqueous  vapor  and  carbon  compounds  formed  are  again  thrown  oflf  by 
centrifugal  force  at  the  sun's  equator. 

As  evidence  of  the  presence  of  carbon  vapors  in  space,  Siemens  refers 
to  the  analyses  of  meteors,  which  in  some  cases  have  proved  that  hy- 
drocarbons were  a  component  of  the  meteoric  mass,  and  again  to  the 
work  of  Abney  and  Langley  on  the  absorption  of  the  radiant  energy  of 
the  sun. 

The  dissociation  of  vax)ors  at  low  tensions  is  a  point  which  seems  to 
be  well  established.  One  of  the  earliest  proofs  is  given  in  Prof.  J.  Wil- 
lard  Gibbs's  paper  on  the  equilibrium  of  heterogeneous  substances. 

Some  two  or  three  years  ago  Prof.  Ogden  Eood  succeeded  in  getting 
experimental  evidence  of  dissociation  in  rarefied  gases  at  ordinary  tem- 
peratures, but  has  never  published  his  results. 

Dr.  Siemens  gives,  on  p.  13,  what  evidence  he  early  obtained  of  dis- 
sociation of  gases  in  vacuum  tubes  under  the  influence  of  sunlight. 
What  he  has  done  since  may  be  found  from  an  account  of  his  recent 
lecture  at  the  Royal  Institution  {Nature^  May  3).  Objections  to  the 
theory  are  well  put  by  Fitzgerald  when  he  asks  (p.  41)  "  how  the  inter- 
planetary gases  near  the  sun  acquire  a  sufficient  radial  velocity  to  pre- 
vent their  becoming  a  dense  atmosphere  round  him ;  why  enormous  at- 
mospheres have  not  long  ago  become  attached  to  the  planets,  notably 
to  the  moon ;  why  the  earth  has  not  long  ago  been  deluged  when  a  con- 
stant stream  of  aqueous  vapor,  that  would  produce  a  rain  of  more  than 
30  inches  per  annum  all  over  the  earth,  must  annually  pass  out  past 
the  earth  in  order  to  supply  fuel  to  be  dissociated  by  the  heat  that  an- 
nually passes  the  earth  ;  and  why  we  can  see  the  stars,  although  most 
of  the  solar  radiations  are  absorbed  within  some  reasonable  distance  of 
the  sun." 

Faye  objects  that  the  presence  of  such  a  resisting  medium  in  space 
as  the  vai)or  is  not  to  be  accepted,  with  our  present  knowledge,  and 
that  the  r^r\trifugal  force  at  the  sun's  equator  is  far  too  small  for  the 
action  required. 
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Hirn,  starting  with  the  supposition  that  the  sun's  temperature  i9 
20,0000  C,  writes,  that,  although  the  dissociated  gases  might  unite  in 
the  chromosphere,  they  would,  on  passing  down  throng  the  sun's  at- 
mosphere, be  again  dissociated,  and  absorb  as  much  heat  as  they  had 
given  out  on  combining. — {Science.)  - 

THE  SOLAR  PARALLAX. 

TranHt  of  Venusy  1769. — Professor  Newcomb  has  lately  taken  advan- 
tage of  a  visit  to  the  Imperial  Observatory  of  Vienna  to  make,  with  the 
consent  and  support  of  its  director,  Prof.  E.  Weiss,  an  examination  of 
Father  Hell's  manuscript  record,  with  reference  to  deciding  on  the  al- 
leged falsification  of  these  observations  by  Hell  himself  The  result  of 
his  examination  was  so  different  from  that  generally  accepted,  that  Pro- 
fessor Newcomb  prepared  and  presented  to  the  Eoyal  Astronomical  So- 
ciety a  statement  of  the  evidence  and  his  conclusions.  The  story  of 
Hell's  supposed  tampering  with  his  observations  of  the  transit,  made  at 
Wardhus  in  1769,  is,  in  substance,  that  he  delayed  publishing  them  so 
long  as  to  give  rise  to  the  suspicion  of  intending  to  alter  them ;  that  be 
showed  them  to  no  one  until  after  he  had  received  the  observations 
made  at  other  stations ;  that  a  cloud  was  thus  thrown  over  their  genu- 
ineness ;  that  the  suspicions  thus  excited  were  confirmed  in  1835  through 
the  discovery  and  publication  by  Littrow  of  Hell's  original  manuscript 
journal,  which  its  author  had  neglected  to  destroy ;  and  that  the  exam- 
ination of  this  journal  showed  numerous  cases  of  alteration  and  erasure 
of  the  original  observed  figures,  including  the  seconds  of  first  interior 
contact,  which  had  been  completely  erased,  and  replaced  by  new  num- 
bers inserted  with  difTerent  ink  at  some  subsequent  time.  And  the 
reason  for  all  this  was  supposed  to  be,  that  Hell  desired  to  publish,  not 
his  true  observations,  but  results  which  should  be  in  the  best  possible 
accordance  with  the  observations  of  others. 

In  his  discussion.  Professor  N'ewcomb  makes  but  slight  allusion  U^ 
the  absence  of  many  circumstances  which  might  be  expected  to  accom- 
pany manufactured  observations ;  but  he  has  presented  all  the  positive 
evidence  within  reach  so  fully  as  to  enable  ever^'  one  to  draw  his  own 
independent  conclusions.    His  own  conclusions  are — 

First.  The  belief  that  there  was  any  suspicious  delay  in  the  publica- 
tion of  Hell's  observations,  or  anything  in  his  course  to  give  reasonable 
ground  for  a  suspicion  that  he  intended  to  tamper  with  his  obser\'atious^ 
is  a  pure  myth. 

Second.  Excepting  the  time  of  formation  of  the  thread  of  light  at 
ingress;  excepting,  also,  a  discrepancy  of  one  secDnd  in  the  time  of 
internal  contact,  and  a  change  of  two  seconds  in  one  of  Sajnovics's  times 
— it  is  proved,  not  only  negatively  and  presumptively,  but  by  positive 
evidence  and  beyond  serious  doubt,  that  all  the  essential  numbers  of 
observation  gi\en  by  Hell,  whether  relating  to  the  transit,  time,  or  lon- 
gitude, are  printed  as  concluded  upon  and  written  in  his  journal  at 
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Wardhns,  before  there  was  any  possibility  of  communicatiou  with  other 
observers. 

Third.  The  addition  of  the  time  of  the  formation  of  the  thread  of 
light  was  suggested  by  the  accounts  of  other  observers ;  but  the  time 
it^self  is  Hell's  own,  obtained  x>ossibly  from  estimation  and  memory,  but 
more  probably  from  a  memorandum  made  at  the  time  of  observation,, 
which  he  neglected  to  insert  in  his  journal. 

Fourth.  The  alteration  in  Sajnovics's  time  of  second  internal  contact 
were  probably  made,  because  Styuovics  himself  afterward  concluded 
that  his  recorded  time  was  too  late ;  but  it  may  be  assumed,  that,  ia 
reaching  this  conclusion,  he  was  influenced  by  Hell's  observations. 

Professor  Newcomb  adds,  respecting  his  own  proceedings  in  investi- 
gating this  subject,  that,  in  comtnencing  the  examination  of  Hell's  journal,, 
he  had  no  hope  of  doing  more  than  deciding  whether  it  was  or  was  not 
safe  to  use  Hell's  numbers  as  actual  results  of  observations,  and  no* 
thought  of  doubting  the  commonly  received  view  of  the  case.  He  soon 
became  perplexed  to  find  himself  differing  entirely  Irom  the  conclusions- 
of  Littrow.  Before  the  latter  had  found  the  manuscript,  suspicion  had 
rested  upon  Hell's  truthfulness ;  so  that  when  he  looked  into  the  manu- 
script, and  saw  such  extensive  alterations,  the  indictment  seemed  so- 
clearly  proven  that  Littrow's  only  duty  was  to  make  the  facts  which 
proved  it  known  to  the  world.  He  thus  unconsciously  assumed,  the- 
tone  of  a  public  prosecutor,  and  saw  all  the  circumstances  from  an  ac- 
cuser's point  of  view. — (Science.) 

Transits  of  Venus,  1874  and  1882.— The  United  States  Transit  of  Yenua 
Oommission,  under  whose  direction  all  the  oi>erations  undertaken  by  our 
Government  in  connection  with  the  transits  of  1874  and  1882  were  carried 
out,  has  lately  communicated  a  statement  with  regard  to  the  conduct 
of  its  affairs  and  the  reduction  of  the  observations.  The  number  of 
parties  organized  for  the  observation  of  the  transit  of  1882  was  eight, 
four  of  which  were  sent  to  the  southern  hemisphere,  the  other  four  re- 
maining in  the  United  States.  The  foreign  stations  were,  with  their 
ohief  astronomers,  as  follows:  Wellington,  South  Africa,  Prof.  Simon 
Newcomb ;  Santa  Oruz,  Patagonia,  Lieut.  Samuel  W.  Very ;  Santiaga 
de  Chile,  Prof.  Lewis  Boss;  Auckland,  New  Zealand,  Mr.  Edwin  Smith. 
The  home  stations  were  Washington,  D.  0.,  Prof.  William  Harkness  f 
Oedar  Keys,  Florida,  Prof.  John  B.  Eastman  ]  San  Antonio,  Tex.,  Prof. 
Asaph  Hall ;  Oerro  Boblero,  N.  Mex.,  Prof.  George  Davidson.  In  ad- 
dition to  these  parties,  there  were  two  others,  equipped  wholly  or  in 
part  at  private  exi>ense,  but  whose  operations  were  conducted  in  sacb 
a  way  as  to  insure  the  strict  comparability  of  their  work  with  that  of 
the  Government  parties.  One  of  these  was  stationed  at  Princeton,  N. 
J.,  in  charge  of  Prof.  Oharles  A.  Toung,  and  the  other  at  the  Lick  Obser- 
vatory, MouBt  Hamilton,  Gal.,  in  charge  of  Prof.  David  P.  Todd.  The* 
photographic  results  will  be  derived  from  the  labors  of  these  two  par- 
ties in  the  same  way  as  from  the  Government  photographs,  and  the  final 
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report  will  contain  the  work  of  all  ten  parties  on  a  uniform  plan.  The 
Commission's  report  states  that,  on  the  day  of  the  last  transit,  the  sky 
was  perfectly  clear  at  about  half  the  stations,  while  at  the  remaind*^r 
clouds  impeded  the  work  more  or  less,  but  nowhere  to  the  extent  of 
producing  failui*e.  The  number  of  photographic  plates  obtained  at  all 
the  stations,  and  which  will  be  available  for  measurement,  are  in  the 
Aggregate  nearly  fourteen  hundred,  of  which  about  eight  hundred  were 
obtained  in  tlie  northern  hemisphere  and  six  hundred  in  the  southern. 
They  are  distributed  with  a  fair  evenness  among  the  ten  stations,  ex- 
cel) t  that  Auckland  and  Washington  were  unfortunate  in  obtaining  verj^ 
few.  The  reductions  of  all  these  photographic  observations  are  now 
going  on,  four  computers  being  employed  in  the  work.  The  photo- 
^aphs  obtained  at  three  of  the  stations  have  already  been  measured, 
and  some  progress  has  been  made  in  the  reductions  based  upon  these 
measurements.  It  is  believed  that  the  sun's  distance  derivable  from 
the  transit  of  Venus  in  1874  and  1882  must  depend  chiefly  upon  the 
photographs;  and  when  it  is  remembered  that  the  conditions  of 
weather  on  the  former  occasion  were  so  unfavorable  as  to  allow  onlv 
between  two  and  three  hundred  available  negatives  to  be  made  in  both 
hemispheres,  the  remarkable  success  of  the  operations  during  the  transit 
of  December,  1882,  will  be  apparent.  If  no  unforeseen  delay  occurs, 
probably  the  definitive  result  from  the  photographs  of  both  these  tran- 
sits of  Venus  can  be  arrived  at  in  about  four  3'ears. 

Transit  of  Venus j  1882. — A  list  of  the  photographic  plates  of  the  Transit 
of  Venus  of  1882  in  the  hands  of  the  Transit  of  Venus  Commission  for 
discussion  is  given  below,  together  with  a  list  of  contact  observations: 


Stations. 


l^VashlDffton,  D.  C 

Prof.  William  Harkness 

Com.  W.  T.  Sampson  . . 

Prof.  E.  Frisby 

£nsi^  8.  J.  Brown.... 

Mr.  Joseph  A.  Rogers. . 
•Cedar  Keys,  Fla 

Prof.  J.  R.  Eastman... 
•8an  Antonio,  Tex 

Prof.  A.  Han 

Rev.  Dr.  Richardson... 

Capt.  W.  R.  Livcrmore 
•Cerro  Roblero,  N.  Mex 

Prof.  Geonre  Davidson 

Mr.  J.  S.  Lawson 

Mr.  J.  F.  Pratt 

Princeton,  N.  J 

liick  Observatory,  California 


Total  for  northern  hemisphere 


Photographic  plates. 


Exposed. 


53 


Can  bo 
measured. 


49 


176 


204 


167 


121 


Contacts  observed. 


e 


o 

CO 


1 
1 


1 
1 
1 


1 
1 

1  i 

1 

1 


1 
1 


1 
1 
1 
1 


1 
1 
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Photographic  plates. 

Contacts  observed. 

Stations. 

Exposed. 

Can  be 
measured. 

• 

£ 

• 

a 

• 

U 

P 

o 

WellinjrtoD,  South  Africa 

:a6 

200 

Prof.  S.  Newcomb 

1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

Lient.  T.  L.  Casev 

Ensiim  J<  H.  L.  Holcombe 

Mim  M.  E.  CuiDiTiinGrs 

Miss  A.  P.  Ferffnson 

Miss  J.  N.  Brown 

Santa  Cmz,  Pataeonia 

224 

204 

Lieut.  S.  W.  Very 

1 

1 

1 
1 

1 

1 

Mr.  0.  B.  Wheeler 

Santiago  de  Chile 

204 

152 

Prof.  Lewis  Boss 

1 
1 

1 

1 

1 

1 

Mr.  Miles  Rock ■ 

Auckland,  New  Zealand 

74 

31 

Mr.  Edwin  Smith 

Prof.  H.  S.  Pritchett 

1 

1 

Mr.  John  J.  Steveson 

Total  for  southern  hemisphere. 

738 

587 

10 

10 

6 

Total  for  both  hemispheres... 

1,700 

1,382 

14 

17 

17 

17 

From  this  it  will  appear  that  over  a  thoasand  plates  are  regarded  as 
snitable  for  measurement. 

The  Transit  of  Venus  o/1882. — The  Comptes  Bendus  of  the  Paris  Acad- 
emy of  Sciences  for  August,  1883,  is  almost  wholly  occupied  by  the 
preliminary  reports  from  the  various  expeditions  sent  by  the  French 
commission  for  the  observation  of  this  phenomenon,  and  one  or  two 
expeditions  acting  in  co-operation  with  the  commission.  The  observa- 
tions of  contacts,  etc.,  appear  in  these  reports.  The  stations  included 
are  Petionville,  Hayti  5  Puebla,  Mexico ;  Fort  Tartenon,  Martinique; 
Saint  Augustine,  Fla. ;  Santa  Cruz,  Patagonia;  Cerro  Negro,  near  San 
Bernardo,  Chili;  Chubut,  Patagonia;  Rio  Fegro  (4^  21°>  20"  W.  of 
Paris  and  4(P  47'  61"  S.);  Hoste  Island,  Orange  Bay,  Terra  del  Fuegoj 
and  Bragado,  Buenos  Ayres.  It  is  gratifying  to  note  the  general  suc- 
cess which  attended  these  expeditions,  even  at  the  most  southern  sta- 
tion in  Orange  Bay,  the  latitude  of  which  was  56°  31'  28". 

VULCAN,  (f ) 

The  editor  of  the  Astronomische  JSfachrichten  (Professor  Kriiger)  re- 
marks in  No.  2547,  with  regard  to  the  red  star  seen  momentarily  by  M. 
Trouvelot  near  the  sun  during  the  total  eclipse  on  the  6th  of  May,  that, 
according  to  a  commuuication  he  has  had  for  some  time  in  his  hands 
from  Professor  Holden,  there  can  be  no  doubt  that  the  star  in  question 
was  in  fact  a  Aiietis.  No  intra-mercurial  planet,  therefore,  was  seen 
during  the  eclipse. — {Aihenasum.) 
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The  eouclusion  above  given  receives  additional  confirmation  from 
the  report  of  M.  Palisa,  wkich  has  since  been  published.  In  taict  the 
identification  named  is  dne  to  M.  Paliaa  alone,  and  it  was  made  in  an 
ingenious  manner. 

THE  EARTH. 

The  Oeodetie  CongreM. — The  most  generally  interesting  part  of  the 
proceedings  of  the  geodetic  conference  which  met  at  Bomo  in  1883  is 
that  connected  with  the  selection  of  a  common  first  meridian. 

The  report  of  the  permanent  committee  of  the  International  Ctoodetic 
Association  recommends  to  the  conference  the  general  acceptance  of  the 
meridian  of  Greenwich ;  it  was  referred  to  a  si>ecial  committee  composed 
of  one  representative  for  each  of  the  following:  England,  the  United 
States,  Oermany,  Italy,  France,  and  Hamburg.  The  report  condndes 
tbus: 

^^  We  terminate  our  report  by  proposing  to  the  assembly  the  follow- 
ing resolutions: 

«<  The  seventh  general  conference  of  the  International  G^eodetic  As- 
sociation, held  at  Rome,  and  in  which  representatives  of  Great  Brit- 
ain, together  with  directors  of  the  principal  astronomical  and  nautical 
almanacs,  and  a  delegate  from  the  Coast  and  Geodetic  Survey  of  the 
United  States,  have  taken  part,  after  having  discussed  the  questions  of 
unification  of  longitude  by  the  adoption  of  an  initial  meridian,  and  the 
unification  of  time  by  the  adoption  of  a  universal  hour,  have  come  to 
the  following  conclusions: 

^^  Firstly,  that  the  nnifioation  of  longitudes  and  hours  is  equally  de- 
sirable in  the  interests  of  science  as  in  those  of  navigation,  commerce, 
and  international  communication.  The  scientific  and  practical  utility 
of  this  reform  considerably  outweighs  the  sacrifices  and  the  trouble  of 
arrangement  to  which  it  will  put  the  minority  of  civilized  nations.  It 
should,  therefore,  be  recommended  to  the  governments  of  all  the  states 
interested,  that  it  may  be  arranged  and  confirmed  by  an  international 
convention,  so  that  henceforth  one  and  the  same  system  of  longitudes 
may  be  employed  in  all  the  astronomical  and  nautical  almanacs  in  all 
the  geodetic  and  topographical  bureaus  and  institutes,  and  in  all  geo- 
graphical and  hydrographical  charts. 

^^  Secondly,  that  the  conference  propose  to  the  Governments  to  choose 
fbr  the  initial  meridian  that  of  Greenwich,  inasmuch  as  that  meridian 
ftdfllls,  as  a  point  of  departure  of  longitudes,  all  the  conditions  required 
by  science ;  and  that  being  already  actually  and  most  extensively  used 
of  all,  it  presents  the  greater  probability  of  being  generally  accepted. 

^^  Thii*dly,  that  the  longitudes  should  be  reckoned  from  the  meridian 
of  Gi*eenwich  in  the  sole  direction  of  from  east  to  west  and  from  zero 
to  300^,  or  fh>m  zero  to  24  hours.  The  meridians  on  the  charts  and 
the  longitudes  iu  the  registers  should  be  indicated  everywhere  in  hours 
and  minutes  of  time,  with  liberty  of  adding  the  indication  of  the  cor- 
responding degrees. 
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"Fourthly,  that  the  conference  recognizes  for  certain  scientific  needs 
and  for  the  service  for  the  great  administrations  of  the  means  of  com- 
manication,  such  as  railways,  steamship  lines,  telegraphs,  and  posts, 
the  utility  of  adopting  a  universal  hour,  side  by  side  with  the  local 
or  national  hours,  which  will  necessarily  continue  to  be  employed  in 
civil  life. 

"Fifthly,  that  the  conference  recommends,  as  the  point  of  departure 
of  the  universal  hour  and  of  cosmopolitan  dates,  the  mean  noon  of 
Greenwich,  which  coincides  with  the  instant  of  midnight,  or  with  the 
beginning  of  the  civil  day,  situated  at  the  twelfth  hour  or  at  180^  from 
Greenwich.  It  follows  that  the  universal  time  will  correspond  every- 
where with  the  mean  local  time  reckoned  fh)m  midnight,  less  twelve 
hours  and  the  longitude  of  the  place,  and  that  the  dates  change  at  the 
antipodes  of  Greenwich. 

"  Sixthly,  that  it  is  desirable  that  those  states  which,  in  order  to  adhere 
to  the  unification  of  longitudes  and  of  hours,  will  have  to  change  their 
meridians,  should  adopt  the  new  system  of  longitudes  as  quickly  as  pos- 
sible in  their  observations  and  ofQcial  almanacs,  in  their  geodetical, 
topographical,  and  hydrographical  works,  and  in  their  new  charts.  As 
a  means  of  transition  it  would  be  well  that  in  new  editions  of  old  charts, 
on  which  it  would  be  difQcult  to  change  the  squares,  the  indications  ac- 
cording to  the  new  system  should  at  least  be  inscribed  alongside  the 
enumeration  of  the  old  meridians. 

"  Seventhly,  that  these  resolutions  should  be  laid  before  the  Govern- 
ments and  recommended  to  their  friendly  consideration,  with  the  ex- 
pression of  the  hope  that  an  international  convention  confirming  the 
unification  of  longitudes  and  of  hours  may  be  concluded  as  quickly  as 
possible  by  a  special  conference." 

The  report  of  the  special  committee  on  the  above  resolutions  was  read 
on  the  22d  before  the  general  meeting  of  the  conference,  and  accepted 
after  a  very  animated  debate. 

Beferring  to  the  resolutions,  it  is  only  requisite  to  state  briefly  that, 
according  to  the  Time8*8  report,  as  sent  back  to  the  conference  by  the 
6X>ecial  committee,  they  now  stand  as  follows :  Numbers  1^  2,  4,  6,  and 
7  were  adopted  by  the  committee  without  alteration  ]  the  other  two 
were  modified,  or  rather  abbreviated,  and  now  read  thus : 

^  Thirdly,  that  the  longitude  should  be  reckoned  from  the  meridian 
of  Greenwich  in  the  sole  direction  of  from  west  to  easf 

"  Fifthly,  that  the  conference  recommends,  as  the  point  of  departure 
of  the  universal  hour  and  of  cosmopolitan  dates,  the  mean  noon  of 
Greenwich,  which  coincides  with  the  instant  of  midbight,  or  with  the 
beginning  of  the  civil  day,  under  the  meridian  situated  at  12  hours  or 
180^  from  Greenwich  ;  the  universal  hour  to  be  counted  from  zero  to 
24.''    ' 

To  these  seven  resolutions  the  speeial  committee  have  added  two 
others. 


400  SCIENTIFIC   RECORD   FOR    1883 

The  first,  inserted  between  numbers  1  and  2  of  those  referred  to,  reads 
thus : 

"That  not withstandinff  the  great  advantages  which  the  general  in- 
troduction of  the  decimal  division  of  the  quadrant  for  geographic  and 
geodetic  co-ordination  and  the  corresponding  expressions  for  timo 
is  destined  to  realize  scientifically  and  practically,  reasons  eminently 
sound  appear  to  justify  the  passing  by  the  consideration  thereof  in  the 
great  measure  of  unification  proposed  in  the  first  resolution.  Mean- 
while, to  satisfy  at  the  same  time  important  scientific  considerations,  the 
conference  recommends  on  this  occasion  the  extension,  in  multiplying 
and  perfecting  the  necessary  tables,  of  the  application  of  the  decimal 
divisions  of  the  quadrant,  at  least  for  the  great  numerical  calculations 
for  which  it  presents  incontestable  advantages,  even  if  it  be  desired  to 
preserve  the  old  sexagesimal  division  for  observations,  maps,  naviga- 
tion, etc.^ 

The  other,  inserted  between  numbers  6  and  7,  is  as  follows: 

"  The  conference  hopes  that  if  the  whole  world  is  agreed  upon  the 
unification  of  longitudes  and  hours  in  accepting  the  Greenwich  merid- 
ian as  the  point  of  departure.  Great  Britain  will  find  in  this  fact  an 
additional  motive  to  take  on  her  side  new  steps  in  favor  of  the  unifica- 
tion of  weights  and  measures  by  joining  the  metrical  convention  of 
May  20,  1875.'' 

The  resolution  as  to  the  choice  of  the  initial  meridian  was  carried  by 
22  votes  to  4 ;  while  Mr.  Christie,  supported  by  the  French  delegates, 
moved  the  substitution  of  Greenwich  midnight  for  noon  a«  the  point 
of  departure.  This  amendment  was  negatived  by  20  votes  to  8. — (3^a- 
ture,  October  25, 1883.) 

Telegraphic  longitudes. — The  Report  of  the  United  States  Coast  and 
Geodetic  Survey  for  1882  contains  a  very  interesting  sketch-map,  which 
gives  graphically  the  index  to  105  determinations  of  telegraphic  longi- 
tudes by  the  officers  of  the  Coast  Survey  between  1846  and  1882. 

It  would  add  to  the  interest  of  this  map  if  the  telegraphic  longitudes 
determined  by  various  observatories  (as  the  Naval  Observatory,  Cam- 
bridge, Clinton,  Princeton,  Albany,  &c.),  were  to  be  separately  indi- 
cated. 

Telegraphic  determinations  of  longitude  in  Asia. — The  work  of  Lieu- 
tenant-Commanders Green  and  Davis  and  Lieutenant  ISTorris,  U.  S.  N., 
in  determining  telegraphic  longitude  has  been  previously  noticed  here. 
In  1877,  1878,  and  1879  a  chain  of  longitudes  (telegrai>hic)  was  carried 
from  Key  West  through  the  Windward  Islands  and  to  Panama,  as  well 
as  from  England  to  Lisbon,  Cape  de  Verde,  Eio,  and  Montevideo. 
The  last  station  has  been  co  .nected  overland  with  Santiago  de  Chile, 
and  Panama  is  now  being  connected  with  Santiago  down  the  west 
coast.  During  1881  and  1882  this  important  work  was  extended  to  the 
China  seas,  and  the  positions  of  Madras,  Shanghai,  Hong-Kong,  Sin- 
gapore, Nagasaki,  Vladivostok,  etc.,  were  fixed.    The  prime  importance 
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of  the  work  is  for  hydrograpLic  purposes  5  but  it  is  almost  equally 
valuable  astronomically.  It  is  interestiug  to  note  that  Captain  Green's 
longitude  of  Vladivostok  is  8^  47«  30".92,  while  the  direct  (overland) 
longitude  is  S^  47°  31».32.  The  small  discrepancy  of  0".4  is  a  testimony 
to  the  accuracy  of  the  work. 

Telegraphic  longitudes  in  Sovth  America. — The  following  is  an  extract 
of  a  letter  from  Dr.  Copeland,  dated  Lima,  January,  1883 :  "At  Cho- 
rillos,  near  this,  are  staying  M.  Bamaud,  lieutenant  de  vaisseau,  and 
M.  Favreau,  ensigne  de  vaisseau,  members  of  the  French  Yenns  Ex- 
pedition to  Chili.  Chorillos  is  the  landing  point  of  the  cable  from 
Valparaiso  and  Panama.  The  French  astronomers,  in  conjunction  with 
two  colleagues  now  at  Valparaiso,  are  determining  the  diflference  of 
longitude;  they  have  2.inch  transit  instruments,  with  chronographs 
and  chronometers,  and  the  cable  is  led  directly  into  the  observatory. 
The  instruments  are  similar  at  both  stations ;  the  observers  do  not  in- 
terchange stations,  but  the  personal  equation  has  been  determined  for 
wire  transits  and  signals  transmitted  by  Thompson's  galvanometer. 
The  strength  of  current  is  adjusted  by  a  rheostat  to  a  constant  strength. 
A  triangulation  will  connect  Chorillos,  Callao,  and  Lima,  distant  some 
6  or  7  miles  from  each  other.  The  connection  of  Valparaiso  with  Buenos 
Ayies  on  the  one  hand,  and  with  Callao  and  Panama  on  the  other,  will 
complete  the  circuit  of  the  greater  part  of  South  America,  the  chain 
from  Greenwich  to  Buenos  Ayres,  through  Lisbon,  Madeira,  St.  Vincent, 
Pemambnco,  Bahia,  Kio  Janeiro,  and  Montevideo,  having  been  fin- 
ished by  Lieutenant-Commander  Green,  XT.  S.  N.,  in  1879.  It  is  deeply 
to  be  regretted  that  a  spirit  of  undue  economy  prevents  the  British 
Government  from  taking  part  in  these  important  operations,  which  are 
so  closely  connected  with  navigation  and  geography  on  a  large  scale." — 
{CapemictiSy  November  28, 1883.) 

Ohronometric  longitudes, — The  Oomptes  Rendus  for  January  8,  1883, 
contains  an  interesting  note  by  M.  de  Magnac  upon  the  accuracy  of  lon- 
gitudes determined  by  chronometers.  A  comparison  is  made  with  the 
values  determined  in  1871-1873  of  the  longitudes  of  Bahia,  Montevideo, 
and  Rio  de  Janeiro  with  the  telegraphic  values  more  recently  obtained 
by  officers  of  the  United  States  Navy.    The  differences  are  as  follows : 

Chronometrio  —  Telegraphic. 

Bahia,  — 1».3. 

Bahia,  +1».0 

Montevideo,       — 0».6 
Kio  de  Janeiro,  —  IM 

This  surprising  accuracy,  for  expeditions  of  over  forty  days,  is  due 
to  the  metJiod  adopted,  that  of  M.  Villarceau,  in  which  the  rate  ob- 
served on  the  land  before  departure  and  after  the  return  are  made  the 
basis  of  a  calculation  giving  the  rate  from  day  to  day  as  a  function  of 
the  time  and  temperature. 
H.  Mis.  69 26 
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Tlie  United  States  Lake  Survey. — There  has  just  been  issued  by  the  Chief 
of  Engineers,  in  a  quarto  of  920  pages,  with  thirty  plates,  a  detailed  re- 
port of  the  operations  in  the  prosecution  of  the  survey  of  the  Great  Lakes. 
This  important  work  is  now  finished,  and  the  report  presents  in  a  com- 
prehensive manner  the  methods  used  and  results  obtained.  The  report 
starts  with  a  historical  account  of  the  survey,  from  its  inception  in  1841 
to  it«  completion ;  gives  a  synopsis  of  the  work  accomplished  under  the 
various  officers  who  from  time  to  time  have  had  charge  of  the  survey; 
gives  an  account  of  the  standards  of  length  upon  which  the  surveys 
depend,  of  the  measuring- bars  used  and  methods  of  using  them,  and  of 
the  results  obtained  both  in  the  measurement  of  the  base  lines  and  in 
the  results  of  their  connection  by  triangulation,  and  of  the  geodetic  and 
astronomical  work.  The  part  devoted  to  the  discussion  of  the  base  ax>- 
paratus  will  be  found  of  special  interest  to  geodeticians.  Full  account 
is  given  of  the  determination  of  the  constants  of  the  apparatus  used, 
and  of  the  coefficients  of  expansion.  Also,  there  is  a  discussion  of  the 
<'  set "  of  a  zinc  bar  when  heated.  A  portion  of  the  book  is  devoted  to  the 
consideration  of  the  mean  levels  of  the  Great  Lakes,  and  the  methods  by 
which  the  results  were  obtained.  The  question  of  tides  in  the  lakes  had 
been  previously  considered  (Report  of  Chief  of  Engineers,  1872).  The 
tides  are  perceptible,  but  of  scientific  rather  than  practical  importance, 
the  maximum  being  less  than  2  inches. — (Professional  Papers,  Corps  of 
Engineers,  No.  24.) — (Science.)  • 

Oeneral  movements  of  the  soil. — Dr.  Hirsch,  director  of  the  Neuchatel 
Observatory,  has  published  an  account  of  the  motions  of  the  pillars  whch 
support  his  transit  instrument,  during  the  years  18CQ-1882.  The  whole 
series  is  analyzed  and  leads  to  the  following  conclusions : 

Ist.  The  hill  on  which  the  observatory  is  situated  oscillates  each  year 
about  the  vertical.  On  the  average  it  moves  SO^^S  each  summer  fipom 
left  to  right,  and  38''.2  each  winter  from  right  to  left.  Thus  there  is  a 
progressive  twist,  beside  the  periodic  ones. 

2d.  The  hill  changes  its  level  progressively  24''  yearly,  and  always  in 
the  same  direction.  Thus  since  1859  the  change  of  level  (towards  the 
west)  has  been  550".  Dr.  Hirsch  compares  the  changes  with  the  num- 
ber of  spots  on  the  sun,  and  finds  a  connection  between  the  two  phe- 
nomena. 

Mr.  Faye,in  reviewing  this  paper  of  Dr.  Hirsch's,  points  out  that  the 
phenomena  can  be  exi)lained  by  the  geological  structure  of  the  strata 
below  the  Jura.  They  are  calcareous  and  clay  beds  which  can  slip  the 
one  over  the  other.  Water  does  not  penetrate  the  layers  of  clay,  but  it 
lubricates  their  surfaces  and  facilitates  the  sliding  of  one  layer  relative 
to  another.  The  layers  of  limestone  are  moreover  filled  with  holes  and 
fissures  running  in  various  directions,  and  therefore  excellent  reservoirs 
for  subterranean  water.  Mr.  Faye  explains  the  phenomena  in  question 
by  supposing  a  stratum  of  limestone  which  is  turning  periodically  over 
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a  lower  layer  of  clay,  under  the  influence  of  the  change  of  seasons; 
wbile  at  the  same  time  a  progressive  slipping  of  one  layer  on  the  other 
will  account  for  the  changes  of  level.  In  this  connection,  we  may  refer 
to  diurnal  movements  of  the  soil  derived  from  astronomical  observations 
by  Dr.  Gould  (U.  S.  Coast  Survey  Report,  18G2-'64,  and  Cordoba  Obser- 
vations,  vol.  ii,  p.  lii),  and  by  Mr.  Fergola  (R.  Ac.  Sci.  Napoli,  1871),  as 
well  as  to  the  special  physical  studies  by  D'Abbadie  in  France,  G.  Dar- 
win in  England,  and  others. 

THE  MOON. 

Semi-diameter  of  tlie  moon.* — Prof  H.  M.  Paul,  formerly  assistant  at 
the  United  States  Naval  Observatory,  Washington,  gives  in  Appendix 
n  of  the  Washington  Observations  for  1879  the  results  of  two  occulta- 
tions  of  the  Pleiades  group  by  the  moon,  observed  by  himself  to  deter- 
mine the  occultation  semi-diameter  of  the  moon,  and  also  the  corrections 
to  the  right  ascension,  declination,  and  parallax  of  the  moon,  these  be- 
ing necessarily  involved  with  the  semi-diameter.  The  occultations  oc- 
curred on  July  6, 1877,  and  September  6, 1879,  and  were  observed  with 
the  9,6-inch  equatorial  of  the  Washington  Observatory.  The  relative 
I)08itions  adopted  for  the  stars  were  those  of  Wolf,  with  proper  motions 
from  comparison  with  Bessel,  and  the  general  proper  motion  of  the  group 
as  given  by  Newcomb.  The  observations  of  1877  were  poorly  placed 
for  a  determination  of  the  correction  to  the  semi-diameter;  but  those  of 
1879  give  a  much  more  reliable  result.  From  the  later  (fourteen  in 
all)  the  resulting  correction  to  Hansen's  mean  semi -diameter  (15'  33'^47) 
18  — 1'^69±  0'M2 ;  and  the  resulting  value,  is  therefore,  semi-diameter 
=16'31'^78±0'M2.  He  gives  also  the  results  of  Airy's  determination 
from  296  scattered  observations  from  1833  to  1860.  From  the  immer- 
sions and  emersions  at  the  dark  limb  the  resulting  values  are  larger  by 
C.9  and  0".5  than  those  given  by  Professor  Paul,  and  from  immersions 
and  emersions  at  the  bright  limb  Airy's  results  are  larger  by  2'^3  and 
A!' A,  Professor  Paul  concludes  that  the  best  way  to  observe  the  actual 
occultation  at  the  bright  limb  is  to  use  as  high  a  magnifying  power  as 
possible,  so  as  to  obtain  a  decided  difterence  of  color  between  the  star 
and  the  moon's  limb.  Neither  set  of  occultations  observed  by  Professor 
Paul  gives  any  evidence  of  deviation  of  the  moon's  limb  from  a  perfect 
circle. — (The  Observatory^  October,  1883.) 

Ths  moon^s  heat, — The  Sidereg^l  Messenger  for  August,  1883,  contains 
an  extract  from  a  private  letter  of  Professor  Langley's  giving  some  re- 
sults of  unpublished  observations  on  the  lunar  heat : 

''  We  are  measuring  the  heat  of  the  moon  by  the  bolometer,  and  the 
light  in  its  spectrum  by  other  methods,  in  order  to  ascertain  the  tem- 
perature of  the  lunar  surface.  Our  preliminary  measures  already  war- 
rant us  in  announcing  a  different  conclusion  from  that  reached  by  Lord 
Bosse,  who,  from  the  fact  that  a  certain  specimen  of  glass  absorbed  more 
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of  lunar  than  of  solar  heat,  drew  (as  is  well  known)  the  inference  that 
the  lunar  Rurface  in  Bunshine  was  nearly  of  the  temx)erature  of  boiling 
water.  We  find  no  evidence  whatever  of  this,  but  are  led  by  other  ex- 
periments to  believe  that  the  fact  (which  we  do  not  question)  that  most 
kinds  of  glass  absorb  more  lunar  than  solar  heat  has  no  such  explana- 
tion as  Lord  Eosse  assigned  to  it,  but  is  due  to  selective  absorption  of 
the  solar  rays  by  the  lunar  surface.  We  find  no  evidence  of  any  but 
reflected  heat  there,  and  so  far  as  our  experiments  go,  no  indication  that 
the  absolute  temperature  of  the  lunar  surface,  under  full  sunshine,  is 
high  enough  to  give  any  indication  whatever  of  its  existence  to  the 
most  sensitive  apparatus  we  have." 

Virtual  change  of  the  astronomical  unit  of  tinie. — Mr.  E.  J.  Stone  has 
recently  communicated  to  the  Koyal  Society  a  paper  on  a  virtual  change 
of  the  astronomical  unit  of  time,  which  has  taken  place  in  consequence 
of  the  diflerence  between  Bessers  expression  for  the  moon^s  mean  longi- 
tude and  the  corresponding  formulae  of  Ilansen  and  Leverrier.  The 
investigation  was  primarily  undertaken  for  the  purpose  of  finding  an 
explanation  of  the  rapidly  increasing  discordance  between  the  moon's 
place  and  that  indicated  by  Hansen's  lunar  tables ;  and,  after  a  careful 
examination  of  a  number  of  other  hypotheses,  Mr.  Stone  thinks  he  has 
found  the  cause  as  indicated  above. 

T7p  to  1863,  Hansen's  lunar  tables  were  satisfactory ;  since  then  the 
error  of  the  moon's  longitude  has  increased  from  +0'M21  to  +1(K^265. 

Mr.  Stone  thinks  this  will  also  clear  up  some  perplexing  discrepancies 
in  results  as  to  the  moon's  secular  acceleration.  He  points  out  that 
Hansen's  tables  ^^  cannot  safely  be  used  in  the  discussion  of  ancient 
eclipses  until  the  effects  of  this  confusion  of  units  of  time  have  been 
cleared." 

This  paper  has  been  replied  to  by  various  astronomers,  notably  Pro- 
fessors Adams  and  Cayley,  who  have  shown  that  Mr.  Stone  is  here  in 
error. 

MINOB  PLANETS. 

The  part  of  the  Berliner  Aatronomisches  Jahrbuoh  for  1885  containing 
ephemerides  of  the  minor  planets  for  1883  has  been  issued  to  the  various 
observatories  in  advance  of  the  publication  of  the  annual  volume.  It 
contains  approximate  places  for  every  twentieth  day  of  224  of  these 
bodies,  the  latest  being  "So.  225,  with  accurately  calculated  opposition 
ephemerides  of  43,  each  extending  over  about  five  weeks.  This  division 
of  the  Jahrbuch  occupies  upwards  of  one  hundred  pages. 

There  are  six  cases  during  the  year  where  the  planets  approach  the 
earth  about  opposition,  within  her  mean  distance  from  the  sun.  On 
June  22  Phocea  is  at  a  distance  of  0.93,  declination  +16<^;  on  July  12 
the  distance  of  Clio  is  0.96,  declination  — 35^<^;  on  August  1  that  of  Isis 
Is  0.90,  declination  —  28^;  on  October  1  that  of  Polyhymnia  is  0.98,  de- 
clination +8j^;  on  October  20  that  of  Virginia  is  0.98,  declination  +13<^, 
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and  on  December  11  Flora  in  perigee  is  at  a  distance  of  0.97,  with  de- 
clination +18^.  Galle's  method  of  determining  the  solar  parallax,  so 
strongly  advocated  and  ably  applied  by  Mr.  Gill,  is  not  likely  to  fail  for 
want  of  opportunities  of  applying  it.  As  regards  the  magnitude  near 
opposition  we  have  in  the  case  of  Phocea  9.0 ;  Clio,  10.2  j  Isis,  8.8  j  Poly- 
hymnia, 0.7;  Virginia,  0.9  5  and  Flora,  8.2. 

During  the  year  1883  four  of  these  planets  descend  below  14™,  fh)m 
coming  into  opposition  not  far  from  aphelion. — (ITature.) 

New  minor  planets. — ^The  following  minor  planets  were  discovered  in 
the  year  1883 : 


Ko. 


t32 
t35 


Name. 


RoBsla.. 

Barbara 
Carolina 


Discoyered. 


January  31 . . 

May  11 

Angnst  12 . . . 
November  28 


Discoyezer. 


Palisa. 
Borelly. 
Peters. 
Palisa. 


JUPITEB. 

Mass  of  Jupiter. — Dr.  Kempf  has  reduced  a  number  of  observations  of 
difference  of  R.  A.  between  Jupiter  and  the  satellites  III  and  IV,  which 
were  made  by  Dr.  Vogel  in  1868-1870.  He  has  also  re-reduced  Airy's 
similar  measures  of  IV  (1832-36). 

The  mass  of  the  planet  by  various  methods  is  thus  summarised: 

I. — From  satellite'Ohservations. 

Heliometer  observations; 

Bessel  (Schur) 1,048.629±     0.134 

Schur 1,047.232        0.246 

Transit  observations: 

Airy  (Kempf) 1,047.641        0.488 

Vogel  (Kempf) 1,047.767        0.310 

11. — From  perturbations. 

Hansen— Egeria 1,051.12  0.81 

Becker— Ami)hitrite    1,047.37  1.31 

Holler— Faye's  comet 1,047.78S  1.185 

Krueger— Themis 1,047.538  0.192 

v.Asten—Encke's  comet  (1865-71).  1,047.611  0.171 

Dubiago— Diana 1,045.25  0.46 

The  great  red  spot  upon  Jupiicr^s  disk. — Prof.  A.  Ricc5,  of  the  observ- 
atory at  Palermo,  in  a  communication  to  the  Memorie  delta  Societh  degli 
Spettroscopisti  Italianij  gives  interesting  details  of  his  observations  on 
the  features  of  Jupiter's  disk  during  the  last  opposition.    The  red  spot 
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had  become  very  faint,  indeed  barely  distingnisbable,  in  AprU  and  May, 
and  was  invisible  at  the  comuencement  of  Jane,  1883. 

Professor  Hongh  also  continaes  bis  work  npon  tbis  interesting  phe- 
nomenon witb  tbe  Chicago  18-incb  refractor. 

SATURN. 

Mass  of  8atum.—lu  tbe  years  1875, 1876,  and  1877  Professor  Hall 
observed  tbe  difference  of  B.  A.  of  Japetus  and  (both  limbs  of)  Saturn 
by  means  of  tbe  chronograph,  measuring  the  difference  of  declination 
also.  From  128  sets  of  observations  (20  to  25  transits  in  a  set)  the  mean 
distance  of  the  satellite  is  deduced  from  each  year  separately.  The 
probable  accidental  error  of  a  single  yeai-'s  determination  of  a  is  slightly 
over  (K'.05  or  nrW  P^^^- 

The  resulting  mean  is  therefore  probably  nearly  free  from  accidental 
error  and  is  adopted  by  Professor  Hall.  It  is  515^^522  at  Saturn's  dis- 
tance 9.53885. 

The  periodic  time  of  Japetus  has  been  deduced  by  a  comparison  with 
one  of  Sir  W.  Herscbel's  observations,  tbose  of  Sir  John  and  Washing- 
ton observations.  It  is  sidereal  revolution = 70.3310152  days.  Neglect- 
ing the  action  of  the  rings  and  satellites  the  mass  of  Saturn  is  y^^.^* 

The  Cassini  division  of  Saturn's  ring. — At  the  January  (1883)  meet- 
ing of  the  Royal  Astronomical  Society,  Prof.  J.  0.  Adams  made  a  very 
interesting  communication  on  William  Ball's  observations  of  Saturn, 
upon  which  mach  confusion  and  misapprehension  bave  existed.  Atten- 
tion has  been  directed  to  the  subject  lately  by  several  astronomical  con- 
temporaries, mainly  with  the  view  to  show  that  William  Ball  was  not, 
as  he  has  been  considered,  the  discoverer  of  the  chief  division  of  Saturn's 
ring.  Professor  Adams  has  carefully  examined  letters  from  Ball  pre- 
served in  the  Archives  of  the  Royal  Society,  Huyghen's  Opera  Varia^ 
etc.,  and  remarks :  '^  I  find  no  evidence  that  Ball,  any  more  than  Huy- 
ghens,  had  noticed  any  indication  of  a  division  in  the  ring."  This  state- 
ment may  be  accepted  as  conclusive  that  the  impression  of  several 
English  writers  as  to  Ball's  claim  to  the  discovery  of  a  double  ring  is  a 
mistaken  one,  and  the  credit  of  the  discovery  rests  with  Cassini.  The 
announcement  of  it  made  by  the  French  astronomer  of  the  Academy 
of  Sciences  is  in  the  following  terms :  "  Apr^  la  sortie  de  Saturne  hors 
des  rayons  du  soleil  Pan  1675  dans  le  cr6puscule  du  matin,  1e  globe  do 
cette  planfeto  parait  avec  une  bande  obscure  semblable  d  ccllc  de  Jupi- 
ter, ^tendne  selon  la  longueur  de  Panueau  d'orient  en  Occident,  conime 
elle  se  voit  presque  toujours  par  la  lunette  de  34  pieds,  et  la  largeur  de 
I'anneau  ^toit  divis^e  par  une  ligne  obscure  en  deux  parties  6gales, 
dont  Pint^rieur  et  plus  proche  du  globe  6toit  fort  claire,  et  Pint^rieur 
un  peu  obscur.  H  y  a  voit  entre  les  couleurs  de  ces  deux  parties, 
ft-peu-prfes  la  m6me  difference  qui  est  entre  Pargeut  mat  et  Pargeut  brnui 
(ce  qui  n'avoit  jamois  ^t^  observe  auparavant),  et  ce  qui  s'est  depuis  vn 
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toigoQrs  par  la  mfime  lunette,  mais  plas  clairement  dans  la  cr^pascuel 
et  h  la  clart^  de  la  lune  que  daus  une  nuit  plus  obscure.  Cette  appar- 
euce  donua  une  idde  comme  d'un  anneau  double,  dont  I'infi^rieur  plus 
lar;  e  et  plus  obscur  fut  charge  d'un  plus  6troit  et  plus  clair."  In  two 
figures  attached  to  this  announcement  the  ring  is  shown  with  the  outer 
half  shaded  and  the  inner  half  white,  and  there  is  a  central  band  across 
the  globe. — {Mature,) 

Rings  of  Saturn. — Mr.  William  B.  Taylor  recalls  attention  to  the  an- 
nouncement made  by  Otto  Struve  in  1851,  that  the  observations  of  two 
hundred  years  showed  the  rings  of  Saturn  to  be  widening,  and  the 
inner  edge  of  the  inner  bright  ring  to  be  approaching  the  body  of  the 
planet. 

"Accepting  the  only  tenable  theory  of  the  rings,  that  they  are  com- 
posed of  discrete  particles,  each  revolving  in  its  own  orbit,  we  may,  by 
Kepler's  law,  compute  the  period  of  rotation  of  any  part  of  the  ring. 
Assuming  the  period  of  the  inner  satellite  (Mimas)  to  be  22h.  37}m., 
the  computed  period  of  the  outer  edge  of  the  ring  is  14h.  30m  ;  of  the 
dividing  stripe,  llh.  20m.  ^  of  the  inner  edge  of  the  bright  ring,  7h. 
12m. ;  of  the  inner  edge  of  the  dusky  ring,  5h.  45m. ;  and  of  the  ring 
as  a  whole  (supposed  solid),  about  lOh.  50m.  The  period  of  the  planet 
is  lOh.  14m. 

"With  the  complex  perturbations  induced  by  the  exterior  satellites,  it 
is  evident  that  no  particle  of  the  ring  can  revolve  in  a  circular  orbit; 
and  it  follows  that,  in  a  space  so  crowded  with  particles  as  to  give  a 
continuous  light,  there  must  be  much  interference.  Whether  the  col- 
lisions at  intercepting  orbits  result  in  heat  or  in  disintegration,  they 
necessarily  tend  to  a  degradation  of  motion,  and  hence  to  a  shortening 
mean  radius-vector  and  a  diminishing  period. 

"  It  thus  appears  that  Struve's  conclusions  have  a  rational  theoretio 
basis.  The  rings  are  falling  toward  the  planet  and  will  eventually  be 
absorbed.  Indeed,  on  the  generally  received  meteoric  theory  of  their 
constitution,  it  is  impossible  to  regard  their  present  condition  other- 
wise than  as  an  evanescent  phase  of  a  progressive  evolution." 

Mr.  Taylor  points  out  that  the  relation  between  the  rotation  periods 
of  the  planet  and  the  ring,  and  the  relation  between  the  rotation  periods 
of  Mars  and  its  satellites,  not  only  fail  to  impeach  the  nebular  hypoth- 
esis, as  some  have  supposed,  but  even  fail  to  be  anomalous. 

If  the  planet  had  a  velocity  of  rotation  equal  to  that  of  a  satellite  re- 
volving at  its  surface,  it  could  not  approach  the  spherical  shape.  And, 
the  form  having  once  been  assumed,  the  rate  of  rotation  must  neces- 
sarily and  continuously  diminish  through  the  influence  of  solar  tides, 
until  eventually  the  planetary  day  and  year  are  identical. — {Phil.  Soc. 
Washington;  meeting  October  13, 1883.) 

The  divisions  in  Saturn^s  rings,^ — Professor  Kirkwood  showed  some 
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twenty  years  ago  that  Jupiter  exercised  a  peculiar  inflaence  over  the 
minor  planets,  tending  to  produce  well-marked  gaps  amongst  them  at 
certain  well-defined  distances.  For  if  the  period  of  any  minor  planet 
were  commensurable  with  that  of  Jupiter,  the  latter  would  exercise  a 
perturbing  influence  upon  it  which  would  eventually  rcvsult  in  a  com 
plete  change  of  orbit.  Later  on,  in  1808,  Professor  Kir  kwood  employed 
the  same  principles  to  account  for  the  great  division  (Cassini's)  in  Sat- 
urn's rings.  Maxwell  had  shown  that  the  rings  must  be  formed  of  sep- 
arate particles  moving  round  the  planet  to  a  certain  extent  as  independ- 
ent sateUites.  But  a  body  moving  round  Saturn  at  the  dit^tance  of  Cas- 
sini's  division  would  have  a  period  that  was  very  closely  commensur- 
able with  those  of  each  of  the  six  inner  satellites,  and  it  would  therefore 
be  especially  exposed  to  perturbation.  Dr.  W.  Meyer,  of  Geneva,  has 
carried  the  principle  yet  further  and  has  investigated  every  possible  com- 
bination of  the  commensurabilities  of  the  revolution  periods  of  the  sat- 
ellites, and  he  finds  that,  including  the  division  of  Cassini,  there  are  seven 
places  where  the  satellites  would  unite  to  exercise  a  perturbing  influence 
on  the  members  of  the  ring  system.  The  first  position  is  where  the  period 
would  be  one-fourth  of  that  of  Mimas,  and  marks  the  inner  boundary 
of  the  dark  ring.  Particles  moving  at  almost  precisely  the  same  dis- 
tances would  have  their  times  commensurable  with  each  of  the  other 
five  inner  satellites;  thus  for  a  period  of  one-quarter  of  that  of  Mimas 
we  have  a  distance  of  1C.66  from  the  center  of  Saturn,  for  one-sixth  of 
that  of  Enceladus  1(K'.43,  and  for  one-eighth  of  that  of  Tetbys  10".66. 
Dr.  Meyer  sees  a  consequence  of  this  close  agreement  in  the  well-defined 
character  of  the  inner  edge  of  the  dark  ring.  Next  comes  Struve's 
division  in  the  dark  ring.  One-fifth  the  period  of  Enceladus  corre- 
sponds to  a  distance  af  11''.79;  one-seventh  that  of  Tetbys  11''.66;  the 
three  next  satellites  give  a  closely  similar  result.  The  position  of 
Struve's  division  is  not  very  exactly  known,  and  Dr.  Meyer  adopts 
11''.79*  as  its  distance,  being  the  mean  between  the  positions  of  the 
inner  boundaries  of  rings  C  and  B.  One- third  of  the  period  of  Mimas 
introduces  a  new  series  of  commensurabilities  in  which  all  the  six  satel- 
lites take  a  part,  but  the  agreement  is  by  no  means  so  close  as  in  the 
first  two  cases,  and  Dr.  Meyer  regards  the  indistinct  character  of  the 
inner  boundary  of  the  bright  ring  B,  which  would  about  correspond  to 
the  mean  of  the  distances  indicate<l,  as  connected  with  this  less  ])erfect 
coincidence.  The  period  of  Enceladus  is  four  times,  that  of  Tetbys  six 
times,  that  belonging  to  a  particle  at  this  distance.  Cassini's  division 
corresponds,  as  already  stated,  to  a  period  commensurable  with  each 
of  the  six  inner  satellites,  the  period  of  Mimas  being  twice  as  long,  En- 
celadus three  times,  Tetbys  four,  Dione  six,  Rhea  nine,  Titan  thirty- 
three.  The  commensurabilities  in  the  case  of  the  four  nearest  satellites 
are  of  the  simplest  possible  character,  and  we  find  that  the  inner  edge 

*  There  is  a  niisprint  here  in  Dr.  Meyer's  paper ;  the  observed  and  calcalated  dis- 
tances have  been  interchanged. 
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•f  Cassini's  division,  which  is  sitaated  at  the  distance  thus  indicated, 
is  especially  distinctly  marked.  The  outer  edge  is  very  indistinct,  the 
influence  of  Ehea  and  Titan  being  much  feebler  on  account  of  their 
greater  distance. 

One-fifth  the  period  of  Dione  corresponds  to  about  the  distance  of 
Encke's  division.  One-eighth  of  Rhea's  period  and  one-half  of  Titan^s 
approximate  roughly  to  the  same  distance.  The  division  is  faint  and 
ill-defined.  One-third  the  period  of  Tethys,  the  simplest  relation  now 
remaining,  indicates  the  outer  boundary  of  the  ring  system,  and  one- 
seventh  that  of  Ehea  and  one  twenty-sixth  that  of  Titan  correspond  to 
distances  of  nearly  the  same  amount. 

The  only  simple  relation  omitted  is  that  of  one-fifth  the  period  of 
Tethys,  and  thus  closely  corresponds  to  integral  parts  of  the  periods  of 
the  three  next  outer  planets.  There  should,  therefore,  be  another  divi- 
sion at  about  14''.7.  Dr.  Meyer  does  not  seem  aware  of  the  fact,  but 
several  observers  of  Saturn  have  noticed  that  ring  B  begins  to  shade  off 
a  little  nearer  Saturn  than  the  center  of  the  ring,  which  would  correspond 
to  a  distance  of  about  ]4f'.7  or  14'^8.  Professor  Holden  speaks  of  the 
point  where  tliis  shading-off  begins  as  ^'  a  definite  point."  The  corre- 
spondence between  calculation  and  observation  as  to  the  divisions  of 
Saturn's  rings  would  therefore  seem  to  be  complete. — {The  Observatorf/j 
September,  1833.) 

The  satellites  of  Satum.—Dr.  W.  Meyer  has  published  (in  the  Astr. 
nachr,)  corrected  elements  of  the  satellites  Eneeladus,  Tethys^  Diane, 
Rhea,  Titan,  and  Japetus,  chiefly  founded  upon  his  observations  at  the 
Observatory  of  Geneva  in  1881,  the  mean  motions,  however,  being 
determined  from  a  comparison  of  the  Geneva  observations  with  the 
elements  assigned  by  Jacob  from  measures  of  the  satellites  made  at 
Madras  dunng  the  years  185G-'58.  The  mean  distances  and  periods 
resulting  from  Dr.  Meyer's  investigations  are  as  follows : 


Mean 
distance. 


Period. 


Enceladus 

Tethys 

Dione ' 

Khea 

Titan 

Jai)etus 


Radii  of  Sat. 

3. 8661 
4. 8116 
6. 1629 
8. 6082 
19.9111 
57. 9303 


d»    h.   fit. 


•• 


1    8  53    6.92 

1  21  18  25. 62 

2  17  41     9.29 
4  12  25  11.57 

15  22  41  23. 16 
79    7  49  24.84 


(Nature,  Aug.  16,  1883,  vol.  xxviii,  p.  377.) 
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SipTDor  Schiaparelli,  the  director  of  the  Boyal  Observatory  at  Milan, 
gives  in  Astronomisehe  STiichrichten^  No,  2526,  the  resnlts  of  a  series  of  ob- 
servations of  the  figure  of  the  planet  Uranns,  which  has  been  exception- 
ally favorably  situated  for  that  purpose.    His  results  (as  to  the  amount 

of  oblatene^s),  by  two  separate  methods,  are  fy^HXcTiw  ^^^  lo.944-o.g7 
agreeing  very  well  with  that  obtained  in  1842  and  1843  (the  last  time 
when  the  planet's  position  was  equally  favorable)  by  the  late  Professor 
MSdler  from  his  observations  at  Dorpat,  and  indicating  that  Uranus  is 
the  most  elliptical  of  all  the  planets  excepting  Saturn.  A  similar 
result  has  been  reached  by  Professor  Young  with  the  Princeton  re- 
fractor. 

M(iss  of  a  planet  from  obeervatwn  of  two  safellites. — ^M.  Struve  recom- 
mends measurement  of  the  position  angle  and  distance  of  a  satellite 
from  another  satellite,  and  not  from  the  primary  planet.  A  series  of 
such  measurements  on  satellites  of  Jupiter  has  been  begun  at  Pulkova. 
The  observations  occupy  one-third  the  time,  and  are  considered  to  be  two 
or  three  times  as  accurate  as  those  by  direct  reference  to  the  center  of  the 
planet.  They  are  free,  moreover,  from  the  unknown  constant  errors 
inseparable  from  the  latter — an  advantage  which  Prof.  A.  Hall,  in 
this  paper,  considers  cheaply  purchased  at  the  price  of  greater  difficul- 
ties in  computation.  He  shows  that  while  the  solution  of  6  normal 
equations  requires  77  auxiliary  quantities,  that  of  12  (the  elements  of 
both  orbits  being  involved  by  the  new  method)  requires  442,  and  there- 
fore nearly  six  times  the  labor.  But  these  12  equations  give  the  period 
and  mean  distance  of  each  satellite,  and  hence  two  values  of  the  planet's 
mass.    {Phil.  8oc,  Wash.j  math,  sect,  ;  meeting  April  26.) — {Science.) 

COMETS. 

The  Comet  of  1771. — The  comet  discovered  by  Messier  at  Paris  on 
April  1,  1771,  and  last  observed  by  St.  Jacques  de  Silvabelle  at  Mar- 
seilles on  July  17,  has  long  been  mentioned  in  our  treatises  on  astron- 
omy as  undoubtedly  moving  in  a  hyperbolic  orbit.  This  inference  was 
first  drawn  by  Burckhardt,  who  considered  that  of  all  the  comets  eal 
culated  up  to  the  time  he  wrote  (M^moires  pr^sent^s  par  Savans  6tran- 
g^rs,  1805)  that  of  1771  was  the  only  one  of  which  it  could  be  stated 
with  some  degree  of  certainty  that  the  orbit  was  hy|>erbolic.  Eneke 
reduced  anew  the  six  observations  employed  by  Burckhardt,  and  found 
that  the  most  probable  elements  were  hyperbolic  with  eccentricity  = 
1.00937,  which  is  almost  identical  with  Burckhardt's  value  (1.00944). 
Nevertheless  he  did  not  regard  the  decided  superiority  of  the  hyx)er- 
bola  in  the  representation  of  the  six  j^l^^ces  as  an  indubitable  proof  of 
the  necessity  of  admitting  motion  in  that  curve;  the  positions  used 
were  not  normal  positions,  but  the  results  of  single  and  isolated  ob- 
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servatioDS,  and  as  snch,  the  errors  exhibited  by  a  parabolic  orbit  had 
not  so  great  a  preponderance  in  his  opinion  as  to  enforce  sach  necessity. 
He  concladed  that  the  subject  still  required  examination  by  a  combina- 
tion of  all  the  observations,  and  especially  if  the  originals  of  those  at 
Marseilles  could  be  found, 

Lately  the  orbit  of  the  comet  of  1771  has  formed  the  subject  of  two 
memoirs,  the  first  by  Mr.  W.  Beebe,  in  the  Transactions  of  the  Connec- 
ticut Academy  of  Arts  and  Sciences,  Vol.  Y;  the  second  by  Dr.  H. 
Xreutz,  published  m  the  Proceedings  of  the  Vienna  Academy.  Mr. 
Beebe  gives  also  a  hyperbolic  orbit,  accompanied  by  the  most  probable 
parabola  for  comparison.  Dr.  Kreutz  is  led  to  a  parabolic  orbit  for  the 
closest  representation  of  the  comet's  path,  and  though  the  original  ob- 
servations at  Marseilles  had  again  been  sought  for  unsuccessfully  he 
does  not  think  their  recovery  would  affect  the  conclusion  at  which  he 
has  arrived.    The  elements  of  the  definitive  parabola  are  as  follows: 

Perihelion  passage^  1771,  April  19.14144  M.  T.  at  Paris. 

O        I         II 

Longitude  of  perihelion 104    1  21.7 

Longitude  of  ascending  node 27  53  11.7  \  M.  Eq.  1771.0. 

Inclination 11  15  53.1 

Logarithm  of  perihelion  distance,  9.955127. 

— (Nature,) 

Theory  of  Enck^s  Gom^. — Nature,  December  13,  1883,  contains  an 
abstract  of  the  recent  results  of  Dr.  Backlund,  whose  paper  has  not  yet 
reached  this  country. 

Dr.  V.  Asten,  in  August,  1878,  showed  that  an  acceleration  of  0'M04 
in  the  mean  motion  would  satisfy  all  the  successive  revolutions  of  the 
comet  between  1819  and  1858.  The  probable  error  of  a  normal  posi- 
tion was  9"  in  each  co-ordinate.  The  appearance  of  1871  presented  a 
striking  exception  to  others,  in  that  the  acceleration  had  a  quite  differ- 
ent value,  and  Dr.  v.  Asten  was  led  to  the  belief  that  some  one  of  the 
asteroids  had  produced  the  retardation  in  question.  In  1881  a  similar 
retardation  was  indicated,  and  Dr.  Backlund,  employing  v.  Asten's 
methods,  was  able  to  fix  on  the  time  and  place  where  the  retardation 
occurred,  which  was  again  in  the  region  of  the  small  planets. 

A  complete  revision  of  the  formulse  by  Dr.  Backlund  has  led  to  the 
detection  of  a  material  error  in  the  computations,  which,  being  rectified, 
enables  the  whole  of  the  observations  of  all  the  appearances,  1868-1881, 
to  be  well  represented.  The  probable  error  of  each  co-ordinate  of  a  nor- 
mal position,  1868-1881,  is  now  not  above  4'M.  By  introducing  Schur's 
reduction  of  BessePs  mass  of  Jupiter y  this  error  is  finally  reduced  to  2''.8. 
and  the  resulting  acceleration  for  each  revolution,  1868-1881,  is  0''.054. 
The  precision  with  which  the  normal  places  are  satisfied  is  truly  re- 
markable. 

The  theory  for  the  years  1819-1868  will  next  be  examined,  and  the 
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differoDce  betiiveen  the  valaes  of  the  acceleration  for  the  two  periods  is 
to  be  examined. 

Tke  great  comet  of  1882. — Mr.  Winlock,  of  the  Faval  Observatory, 
hafi  recently  printed  as  an  appendix  to  the  Washington  Astronomical 
Obseivations  a  valuable  snmmary  of  the  Washington  observations  of 
this  comet.  The  paper  includes  interesting  drawings  of  the  comet  at 
varions  dates,  and  also  special  diagrams  of  the  head. 

The  meridiau  observations  of  the  comet  are  illustrated  by  a  series  of 
diagrams  showing  the  particular  part  of  the  head  which  was  observed ; 
and  this  will  be  found  to  be  a  valuable  addition  for  the  use  of  comput* 
ers,  whose  chief  difficulty  will  be  found  in  utilizing  observations  by  dif- 
ferent observers  whose  data  refer  to  different  parts  of  the  nucleus. 

Dr.  Oonld  has  communicated  to  !No.  2538  of  the  Astronomische  Naoh- 
richten  a  long  series  of  observations  of  the  great  comet  (bj  1882)  made 
at  Cordoba,  where  it  was  observed  by  Mr.  Thome,  assistant  at  the  ob- 
observatory  there,  until  the  1st  of  June,  a  later  date  by  twenty -six  days 
than  that  at  which  it  was  seen  at  any  other  observatory. 

The  comets  of  1883  have  been,  a,  that  discovered  by  Mr,  Brooks  on  Feb- 
ruary 23,  and  the  Pons  comet  of  1812,  rediscovered  by  Mr.  Brooks  Sep- 
tember 1, 1883.  The  variations  in  light  of  the  latter  comet  have  been 
noteworthy. 

REPORTS  OF  OBSERVATORIES,  ETC. 

Reports  of  observatories  for  1882. — The  Vierteljahrsschrift  of  the  Ger- 
man Astronomical  Society  for  1883  (part  #)  contains  a  series  of  re- 
ports from  various  observatories,  mostly  European,  of  which  we  give 
the  following  abstract:  It  should  be  especially  noted  that  a  very  large 
number  of  the  European  observatories  are  now  engaged  in  remo<leliug 
their  buildings  or  their  instruments  or  both,  and  we  may  judge  from 
their  experience  about  how  long  it  will  be  before  a  similar  work  will 
have  to  be  done  in  America. 

Athens:  The  personnel  of  the  observatory  consists  of  the  director, 
Dr.  Schmidt,  and  an  assistant,  Dr.  Wurlisch.  The  Sun  has  been  ob- 
served on  356  days  for  spots.  The  chart  of  the  Moon  published  in  1875 
gave  the  results  of  observations  for  the  years  1840-1874;  the  measures 
are  still  continued,  and  with  even  greater  assiduity  as  may  be  judged 
fh)m  the  fact  that  more  measures  have  been  made  since  the  publication 
of  the  chart  than  were  made  for  its  construction.  Three  hundred  and 
seventy  drawings  of  Jupiter  made  in  the  years  1841-1879  have  been 
deposited  in  Potsdam ;  since  1880, 350  drawings  have  been  made.  The 
other  planets  are  often  examined  but  seldom  drawn.  Seventy-four 
variable  stars  have  been  observeil,  over  46,000  comparisons  having  been 
made.  The  Zodiacal  Light  and  the  Twilight  Arch  are  observed  at  favor- 
able opportunities. 

Basle :  This  observatory  is  devoted  chiefly  to  meteorology  and  its 
results  are  published  in  the  Swiss  Reports  of  Meteorology,  annually. 

Berlin :  The  9-inch  equatorial  has  been  remounted  by  Bamberg,  of 
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Berlin.  Tbe  zone  +20^  to  +25^  is  practically  finished ;  the  reductions 
are  now  in  progress.  The  equatorial  has  been  used  by  Dr.  Knorre,  for 
observations  of  comets  and  asteroids.  The  Berliner  Jahrbuch,  with  its 
two  series  of  circulars,  has  been  published  as  usual. 

Bonn:  The  zone  +4(P  to  +50o  is  still  in  progress,  1,020  observations 
of  zone  stars  haviug  been  made;  the  observer,  Dr.  DeichmuUer,  took 
part  in  the  Transit  of  Venus  exi>edition  to  Hartford,  Conn.  The  reduc- 
tioDS  are  well  up  to  the  observations.  The  Southern  Durchmmterung 
now  counts  357,490  star  positions.  The  final  positions  of  78,317  stars 
are  now  prepared  for  printing.  It  should  be  noted  that  all  the  work  of 
the  Southern  Durchmusterung  is  done  by  Dr.  Schonfeld. 

Breslau:  The  report  for  1882  differs  from  that  of  1881  in  no  important 
particular. 

Dresden  (private  observatory  of  Baron  v.  Engelhardt) :  Thirty-five  ob- 
servations of  3  comets  and  110  observations  of  37  planets  have  been 
made  and  published,  and  some  important  changes  have  been  made  in 
the  instruments.*  • 

Dusseldorff:  In  1882  57  observations  of  18  asteroids  were  made,  and 
since  1847  1,102  observations  of  141  planets. 

Hamburg:  The  zone  +80^  to  +81©  has  been  completed,  and  the  ob- 
servatory has  begun  the  zone  between  — 16°  and  —  16o.  The  divided 
circle  of  the  meridian  circle  has  been  replaced  by  a  new  one,  made  by 
the  Bepsolds. 

Hereny  {Hungary) :  In  1882  the  spectra  of  147  fixed  stars  and  2  comets 
were  observed,  besides  miscellaneous  observations.  The  stellar-spec- 
trum observations  are  classified  in  a  table  giving  the  types  to  which  the 
stars  belong. 

Kalocsa  (Hungary) :  Regular  drawings  of  the  Sun  (22  centimeters  in 
diameter)  have  been  made  during  the  year,  and  also  a  determination 
of  the  latitude  and  the  (telegraphic)  longitude  firom  Vienna. 

Karlsruhe:  The  instruments  have  been  removed  from  Mannheim  to  a 
provisional  observatory  in  Karlsruhe.  With  the  6-inch  equatorial  a  se- 
ries of  measures  of  star  clusters  is  kept  up.  The  Beichenbach  circle 
(made  in  1811)  has  received  thorough  repairs  and  is  employed  in  a  de- 
termination of  the  places  of  stars  south  of  the  equator  ]  the  objective  is 
only  3  inches,  and  the  stars  selected  are  therefore  8  magnitude  or 
brighter.  Each  star  is  to  be  observed  six  times,  and  Dr.  Valentiner 
hopes  to  determine  the  places  to  0*.01  and  0'M5. 

Kiel :  The  equatorial  has  received  a  thorough  repairing  by  the  Bep- 
solds and  has  been  used  by  Dr.  Lamp  in  a  series  of  Victoria  and  Sappho 
observations  for  Dr.  Gill.  Dr.  Krueger  gives  in  a  paragraph  some 
criticisms  of  the  programme  prepared  by  Dr.  Gill,  which  dfeserve  atten- 
tion. Dr.  Tape's  observations  for  the  determination  of  the  equinox, 
1860,  are  printed.    The  printing  of  the  zone  +55®  to  -f65o  has  been  be- 

*  A  very  interesting  illnstrated  acconnt  of  Baron  y.  Engelhardt's  observatory  i« 
given  in  Siiriiu  for  November,  1883. 
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gun.  Kiel  will  be  in  the  fatore  the  ceDtral  office  for  international  Bci- 
eiitific  telegiams. 

Leipzig :  The  buMdings  and  instniments  have  received  a  thoroagh 
revision,  in  particnlar  the  meridian  circle  and  the  electric  system. 
Small  planets  and  comets  have  beeo  observed  on  Hie  eqoatorial,  and 
siDCi'  July,  1882,  the  sun-spot  observations  have  been  oontinned.  The 
first  part  of  the  publications  of  the  observatory  is  prepared  for  pobli- 
cation. 

Leipzig  (Dr.  Eugelmann's  private  observatory):  The  principal  instru- 
ment is  an  8-inch  refractor  by  Alvan  Clark,  which  has  been  used  for 
measures  of  difficult  double  stars. 

Milan :  The  8inch  refractor  has  been  used  in  observing  double  stars, 
of  which  426  measures  have  been  made.  The  topography  of  Saturn, 
Mars,  and  Mercury  has  been  studied,  and  Professor  Schiaparelli  says 
that  the  spots  on  Mercury  are  not  so  difficult  to  recognize  as  is  gener- 
ally supposed.  The  meridian  circle  has  made  1,600  observations  on  the 
doubles  discovered  by  Mr.  Bumham ;  this  work  will  be  soon  completed. 
The  observations  of  Dembowskl  are  not  yet  ready  for  publication ;  the 
18inch  refractor  is  in  the  hands  of  the  Bepsolds  for  mounting  and  will 
not  be  ready  for  work  before  the  end  of  1884. 

Moscow :  The  work  of  this  observatory  is  given  in  vol.  ix,  part  I,  of 
its  Annals,  which  is  just  published. 

Munich :  Besides  smaller  instruments  the  observatory  has  a  Mens 
refractor  of  10^  inches,  and  a  meridian  circle  of  4^  inches  aperture. 
The  buildings  are  being  rebuilt  and  these  instruments  will  be  remodeled. 
The  meridian  circle  is  in  the  hands  of  Ertel  for  this  purpose;  the  hourly 
magnetic  and  meteorological  observations  are  discontinued,  but  will 
probably  be  resumed  elsewhere.  A  series  at  longer  intervals  is  kept  up 
to  connect  the  new  series  with  the  old ;  the  Munich  zones  are  being  re- 
duced ;  Dr.  Seeliger  is  now  director  of  the  observatory. 

Xaplea:  A  list  of  the  publications  of  the  observatoiy  and  of  its  ob- 
servers is  given. 

(yOyaUa  (Hungary) :  Besides  miscellaneous  observations  618  micro- 
metric  measures  of  182  sun-spots  on  151  days  have  been  made. 

Padua:  The  longitudes  Some-Padua,  Borne-Florence,  Padua-Flor- 
ence were  telegraphically  determined.  The  7-inoh  equatorial  of  Dem- 
bowski  has  been  acquired  by  the  observatory  and  will  replace  the  4-inch 
equatorial  made  by  Stark. 

Palermo :  The  sun*spot8  were  drawn  (scale  of  0.51  meter  to  the  solar  di- 
ameter) on  315  days ;  the  chromosphere  and  protuberances  were  drawn 
on  156  days.  Observations  of  the  reversal  of  the  Frauenhofer  lines, 
especially  of  1474  K  and  b  on  124  days.  Drawings  of  Jupiter  on  24  days. 
Observations  of  three  comets  on  78  days.  Ol>servations  of  22  minor 
planets  and  of  comets.  A  list  of  the  publications  of  the  observatoiy 
is  given. 

PoUdam :  A  spectroscopic  examination  of  the  stars  from  — 1^  to  -H2(K> 
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haB  been  completed,  and  the  results  are  nearly  ready  for  printing ;  it 
will  contain  4,061  numbers.  Two  hundred  and  fifty  groups  of  sun-spots 
have  been  observed .  The  observations  of  Secchi  on  the  amounts  of  heat 
given  out  by  diflfereut  parts  of  the  Sun's  limb  from  equator  to  pole,  have 
been  repeated  by  Dr.  Spoerer,  who,  however,  finds  no  such  difference 
as  was  reported  by  Secchi.  Photographs  of  the  Sun  have  been  made 
on  196  days.  The  photometric  observations  (Zollner's  photometer)  will 
shortly  be  published  in  three  parts :  Part  I  will  contain  a  description 
of  the  instrument  and  an  investigation  of  the  extinction  of  light;  Part 
II  will  contain  tbe  obseiTations  of  planets,  and  Part  m  the  observa 
tions  of  variable  stars.  The  comet  Wells  was  photometrically  observed 
on  21  nights ;  the  result  of  these  observations  showed  the  comet  to  shine 
partly  by  its  own  light.  Variable  stars  have  also  been  repeatedly  ob- 
served. 

Prague :  Professor  Safarik  gives  an  account  of  his  observations  of 
the  Moon,  Yenr.s,  Mars,  and  comets,  and  of  677  observations  of  vari- 
able stars,  besides  miscellaneous  observations  which  cannot  be  sum- 
marized here. 

Stockholm :  Dr.  Gylden  has  devoted  his  time  to  the  continuation  of 
his  theoretical  work  on  the  motions  of  the  major  planets  ;  the  numeri- 
cal computations  require  much  time,  and  it  is  probable  that  the  Reichs- 
tag will  furnish  computers  to  aid  in  the  work.  The  observations  on 
stellar  parallax  are  not  fully  reduced,  but  appear  to  lead  to  the  conclu- 
sion that  the  mean  parallax  of  the  first  magnitude  stars  is  rather  less 
than  O'M.  Victoria  and  Sappho  were  observed  in  conjunction  with  Dr. 
GUI. 

TJpsala :  Victoria  and  Sappho  were  observed  with  the  refractor  for 
tht  solar  parallax.    The  observatory  is  undergoing  repairs. 

Zurich :  The  results  of  the  observations  of  sun-spots  are  given  in  No. 
69  of  the  Mittheilun/jen^  and  the  contents  of  that  publication  are  sum- 
marized. Besides  this  the  miscellaneous  observations  of  the  observa- 
tory are  given. 

The  Oreenunch  Observatory, — Among  the  leading  points  referred  to  in 
the  report  of  the  astronomer  royal,  W.  H.  M.  Christie,  F.  E.  S.,  to  the 
Board  of  Visitors  of  the  Royal  Observatory,  Greenwich,  read  at  the  an- 
nual visitation  on  June  2, 1883,  are  the  following : 

Besides  the  regular  subjects  of  observation  with  the  transit  circle,  the 
sun,  moon,  planets,  and  fundamental  stars,  a  new  working  list  of  2,G00 
stars,  comprising  all  those  down  to  the  sixth  magnitude  inclusive,  and 
not  observed  since  1860,  has  been  prepared,  and  was  brought  into  use 
at  the  beginning  of  March.  The  entire  number  of  transits  observed  with 
this  instrument  during  the  year  was  4,488 ;  determinations  of  coUima- 
tion  error,  364 ;  determinations  of  level  error,  323 }  number  of  circle  ob- 
servations, 4,485;  determinations  of  nadir  point,  208;  reflection  obser- 
vations of  stars,  484. 
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Comet  a  1882  was  observed  seven  times  on  tbe  meridian,  and  comet 
6  1882,  three.  The  rontiue  redactions  of  all  the  observations  with  this 
instrameut  are  reported  in  an  extraordinary  state  of  forwardness. 
From  the  beginning  of  this  year,  a  correction  of  — 0".30,  has  been  applied 
to  the  renults  of  the  nadir  observations  to  make  them  agree  in  the  mean 
with  the  resnlts  of  the  reflection  observations  of  stars.  This  discordance 
was  insignificant  in  1878,  and  is  on  the  increase ;  its  source  has  not  yet 
been  traced.  Three  determinations  of  flexnre  have  been  made  daring 
the  year.  The  correction  for  B — X>,  the  error  of  assnmed  co-Iatitade, 
and  the  position  of  the  ecliptic,  have  been  investigated  for  1882.  The 
valne  for  the  co-latitade,  from  the  observations  of  1882,  is38o  31'  21''.93. 
The  correction  to  the  tabnlar  obliqaity  of  the  ecliptic  is  +0".44*  The 
mean  error  of  the  tabalar  right  ascension  of  the  moon,  from  observa- 
tions with  the  transit  circle,  is  +0*.82. 

The  observations  of  the  moon  with  the  alt-azimath  have  been  re- 
stricted to  the  semi-lanation  between  last  qnarter  and  first  quarter. 
The  moon's  diameter  has  been  measured  thirty-three  times,  counting 
measures  in  both  co-ordinates  with  the  transit  circle  and  the  alt-admnth. 

A  very  valuable  addition  has  been  made  to  the  instruments  of  the 
Boyal  Observatory  by  the  gift  of  the  Lassell  2-foot  reflecting  equatorial, 
generously  presented  by  the  Misses  LasselL  This  is  the  instrument 
with  which  the  Satumian  satellite  Hyperion  was  discovered  in  1848.  It 
was  removed  from  Maidenhead  earlv  in  March,  and  has  been  suitablv 
mounted  in  the  grounds  of  the  Boyal  Observatory.  The  telescope  has 
two  large  mirrors  available  for  use ;  aiid  the  astronomer  royal  contem- 
plates attaching  one  of  them  to  the  tube  of  the  -^  southeast  equatorial," 
which  has  a  firm  mounting  and  a  perfect  clock-work*  and  employing  it 
tbr  8T)ectroscopic  and  photographic  work.  The  Lassell  telescope  itself 
is  well  suited  for  the  observation  of  faint  satellites  ami  comets  which 
are  beyond  the  present  instrumental  means  of  the  observatory. 

Spectroscopic  observations  of  motion  of  stars  in  the  line  of  sight  have 
been  made  as  follows :  A  hundred  and  forty -two  measures  of  the  dis- 
placement of  the  F  line  in  the  spectra  of  twenty -three  stars,  and  twenty- 
six  measures  of  the  line  bi  in  nine  stars.  The  observations  of  Sirius 
during  the  past  winter  tend,  on  the  whole,  to  confirm  the  impression 
that  the  rate  of  recession  of  this  star  had  diminished  progressively  since 
1877,  and  that  its  motion  is  now  on  the  point  of  being  converted  into 
one  of  approach. 

The  8X>ectrum  of  comet  a  1882  was  examined  on  three  nights;  that  of 
the  great  comet  b  1882,  also  on  three  nights ;  and  that  of  comet  a  18S3, 
on  one  night.  The  spectrum  of  the  first-named  object  showed  the  yel- 
low sodium  lines  with  great  brilliancy  jast  before  perihelion  passage. 
The  spectrum  of  the  aurora  was  also  examined  in  1882,  November  17. 
The  spectroscopic  observations  of  aU  kinds  are  completely  reduced  to 
1883,  May  20. 

During  the  year  ending  at  this  time,  photographs  of  the  sun  were 
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taken  on  200  days,  and  339  plates  have  been  selected  for  preservation. 
The  snn's  disk  was  free  from  spots  on  seven  days;  and,  since  the  extra- 
ordinary ontbnrst  of  last  November,  the  snn  has  been  comparatively 
quiescent.  The  astronomer  royal  proposes  soon  to  employ  a  moditied 
photo-heliograph  for  this  work,  so  as  to  obtain  photographs  of  the  snn 
8  inches  in  diameter  instead  of  4.  The  measurement  of  a  large  number 
of  Indian  and  other  photographs  of  the  sun,  required  to  fill  gaps  in  the 
Greenwich  series,  has  been  completed,  these  photographs  having  been 
received  from  the  Solar  physics  committee. 

The  course  of  the  magnetic  observations  has  remained  the  same  as  in 
former  years.  Improvements  have  been  made  in  the  methods  of  photo- 
graphic registration.  There  has  been  considerable  magnetic  activity 
during  the  year.  The  disturbances  of  November  last  are  to  be  detailed 
graphically  in  the  '^  Greenwich  magnetic  results  for  1882."  Particulars 
of  magnetic  disturbances  are  regularly  communicated  to  the  Colliery 
Ouardians  newspaper,  for  the  information  of  mining  surveyors. 

The  mean  temperature  of  1882  was  49^.6  or  O^.l  lower  than  the  average. 
The  highest  air  temperature  was  81^.0,  on  August  6,  and  the  lowest, 
22^.2,  on  December  11.  The  mean  daily  motion  of  the  air  was  306  miles, 
27  miles  greater  than  the  average.  The  greatest  daily  motion  was  758 
miles,  on  November  4,  and  the  least,  30  miles,  on  December  11.  The 
greatest  hourly  velocity  was  64  miles,  October  24.  The  number  of  hours 
of  bright  sunshine,  as  recorded  by  Campbell's  sunshine  instrument,  was 
1,245 ;  that  is,  forty  hours  above  the  average  of  the  five  preceding  years. 
The  rain-fall  of  1882  was  25.2  inches,  slightly  above  the  average. 

Examination  of  sextant  glasses^  &c.j  at  Kew, — ^In  the  Ptoc,  Boy.  Soc,  for 
1867,  Prof.  Balfour  Stewart  described  an  apparatus  designed  and  con- 
structed by  Mr.  T.  Cooke  for  the  determination  of  the  errors  of  gradua- 
tion of  sextants.  This  instrument  has  from  that  date  been  constantly 
in  use  at  the  Kew  Observatory,  and  since  the  introduction  of  certain 
unimportant  improvements  has  been  found  to  work  very  well. 

No  provision  was  made,  however,  for  its  employment  in  the  determina- 
tion of  the  errors  of  the  dark  shades  used  to  screen  the  observer's  eyes 
when  the  sextant  is  directed  to  the  sun  or  moon,  and  it  has  been  found 
that  errors  may  exist  in  the  shape  of  want  of  parallelism  in  these  glasses 
sufBiciently  large  to  seriously  affect  an  observation  accurate  in  other  re- 
spects. 

It  has  also  been  found  that  sextant  makers  are  desirous  of  having 
the  shades  examined  before  proceeding  to  fit  them  into  their  metal 
mountings,  and  also  to  have  the  surfaces  of  the  mirrors  tested  for  dis- 
tortion before  making  the  instruments  up.  With  a  view  to  the  accom- 
plishment of  these  ends,  for  some  time  past  the  Kew  committee  have 
undertaken  to  examine  both  dark  glasses  and  mirrors,  and  to  mark  them 
with  a  hall-mark  when  they  are  found  to  answer  the  requirements  nec- 
essary for  exactitude.  # 
H.  Mis.  69 ^27 
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For  tbese  purposes  the  following  apparatus  has  been  devised  and 
brought  into  ose  at  the  observatory*: 

A  telescope  of  3^  inches  tiperture  and  48  inches  focal  length,  a  pair  of 
collimeters  of  1^  inches  apertnre  and  10  inches  focal  length,  and  a  heliostat 
are  firmly  fixed  to  a  stont  plank,  so  that  their  axes  may  be  in  the  same 
horizontal  plane.  The  eye- piece  of  the  telescope  carries  a  parallel  wire 
micrometer. 

In  order  to  adjust  the  instrument  the  telescoi)e  is  directed  to  the  Sun, 
a  shade  being  fitted  to  the  eye- piece  and  then  placed  in  its  T's  focused 
for  parallel  rays.  The  collimators  are  then  fixed  on  their  table  with  their 
object-glasses  opposed  to  that  of  the  telescope,  the  eye-pieces  and  wires 
having  first  been  removed  and  a  metal  plate  with  a  sharply  cut  hole  in 
its  center  fitted  to  their  diaphragms. 

Light  is  next  reflected  down  the  collimator  by  the  heliostat,  and  the 
aperture  in  the  diaphragm  being  viewed  through  the  telescoi)e  is  care- 
ftiUy  focused  by  moving  the  object-glass  of  the  collimator  to  and  fro  by 
moans  of  its  rack  and  pinion. 

The  diaphragm  aperture  is  uextcollimated  by  rotating  the  collimator 
in  its  bearings. 

Both  collimators  being  thus  adjusted,  they  are  placed  side  by  side, 
BO  that  their  illuminated  sight  can  be  viewed  simultaneously  in  the  tel- 
escope, appearing  as  superimposed  bright  disks  12^  in  diameter.  They 
are  next  separated  so  that  the  disks  remain  merely  in  contact  at  the  ex- 
tremity of  their  horizontal  diameters. 

The  instrument  i9  now  ready  for  use  and  the  examination  of  the  shades 
is  performed  in  the  following  manner:  v 

The  glass  to  be  tested  is  fixed  in  a  rotating  frame  in  front  of  the  ob- 
ject-glass of  one  collimator,  a  corresponding  shade  being  placed  between 
the  heliostat  and  diaphragm  of  the  other  collimator.  The  Sun  is  now 
directed  on  to  the  diaphragms.  The  colored  disks  are  viewed  through 
the  telescope,  when,  if  the  sides  of  the  shade  placed  betweeh  the  colli- 
mator and  the  object-glass  of  the  telescope  are  perfectly  parallel,  the 
relative  position  of  the  disks  is  unchanged ;  if,  however,  the  shade  is 
not  ground  true,  the  disks  will  appear  either  separated  or  to  overlap. 
In  the  first  case  the  amount  of  separation  is  measured  by  the  microme- 
ter, and  serves  to  indicate  the  quality  of  the  glass.  In  the  case  of  over- 
lapping images  the  shade  is  rotated  through  18(P,  and  sc^paration  pro- 
duced which  can  be  measured.  A  second  examination  is  then  made, 
the  shade  having  been  turned  through  90o. 

If  in  no  position  a  separation  of  images  is  found  to  exist  to  the  extent 
of  2(K^  the  glass  is  etched  K.  0. 1 ;  if  more  than  2(y'  but  less  than  4(K', 
the  mark  is  E.  O.  2 ;  with  greater  distortion  than  this,  the  shade  is  re- 
jected and  not  marked. 

To  examine  the  quality  of  the  mirrors,  a  small  table,  on  leveling 
screws,  is  put  in  front  of  the  object-glass  of  the  telescope.  The  minor 
to  be  testet  is  placed  on  its  edge  on  this  table,  and  tamed  until  a  dis- 
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tiint  well-defined  object  is  reflected  down  the  tube  of  the  telescope. 
The  olgect-glass  of  the  telescope  having  previously  been  stopped  down 
to  an  aperture  corresponding  to  the  size  of  the  mirror  the  reflected 
image  is  contrasted  with  that  seen  directly,  and  if  the  definition  is  un- 
changed the  mirror  is  marked  K.  O.  with  a  writing  diamond  and  returned 
to  the  maker ;  if  the  object  appears  distorted  its  unfitness  for  use  is  sim- 
ilarly notified.    A  small  fee  is  charged  for  the  examination. 

Royal  Observatory^  Cape  of  Oood  Hope, — In  the  report  for  1882,  Dr. 
Gill  states  that  the  observations  for  the  difference  of  longitude  between 
the  observatory  and  Aden  are  completed.  The  ^eat  comet  was  observed 
on  every  clear  night  from  September  7,  and  photographs  were  obtained 
on  six  nights.  The  heliometer  measures  for  the  parallax  of  certain 
southern  stars  are  nearly  concluded.  In  connection  with  observations 
in  the  northern  hemisphere,  Victoria  and  Sappho  have  been  observed 
for  determining  the  solar  parallax  by  Galleys  method.  Time  of  contact 
at  the  Transit  of  Venus  was  noted  by  six  observers,  and  heliometer 
measures  were  made  during  the  transit. — {Monthly  not,  March,  1883.) 

The  Observatory  at  Metboume.-^The  seventeenth  annual  report  of  the 
board  of  visitors  of  this  establishment,  together  with  the  report  of  the 
Government  astronomer,  Mr.  EUery,  for  the  year  ending  June  30, 1882, 
has  been  received.  The  meridian  work  with  the  transit-circle  was  for 
the  most  part  limited  to  observations  of  standard  stars,  for  the  ordinary 
purposes  of  an  observatory,  and  the  determination  of  places  of  stars 
used  for  positions  of  comets.  The  8-inch  equatorial  had  been  arranged 
for  the  observation  of  the  small  planets  Victoria  and  Sappho  during 
the  last  autumn,  according  to  a  programme  agreed  upon  with  several 
European  and  American  and  other  southern  observatories,  with  the  view 
to  another  determination  of  the  solar  parallax.  The  large  reflector  was 
employed  on  celestial  photography,  for  sketching  a  number  of  Sir  John 
Herschel's  smaller  nebulae,  for  drawings  of  comet  1881,  IV,  &c.  The 
nebulsB  about ;;  Argus  was  examined  on  three  evenings,  and  was  found 
to  agree  very  closely  with  the  drawing  made  in  1875.  The  majority 
of  the  smaller  nebulae  were  found  to  accord  well  with  Herschel's  de- 
scriptions. Nos.  57  and  1423,  however,  were  much  fainter  than  Her- 
schel  indicated,  and  Nos.  1G55  and  2181  differed  considerably  from  his 
description.  Two  hundred  and  seventeen  photographs  of  the  Sun  were 
taken.  A  new  transit  circle  has  been  ordered  from  Troughton  and 
Siroms. — Nature, 

The  Sydney  Observatory, — An  octavo  pamphlet  of  16  pages  has  been 
difitxibuted  by  the  Sydney  Observatory  which  gives  the  history  and 
progress  of  astronomy  in  New  South  Wales  from  1786  to  1883.    The 
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first  permanent  observatory  was  Sir  Thomas  Brisbane's,  erected  in  1821 
and  dismantled  in  1847. 

The  Sydney  Observatory  dates  ^m  1858,  and  though  at  first  poorly 
supplied  with  instmments,  it  is  now  excellently  equipped.  A  list  of 
the  publications  of  the  various  directors,  Bev.  W.  Scott,  G.  B.  Smail^, 
and  EL  C.  Bnssell,  ia  annexed  to  the  pamphlet. 

Pmris  Obmrvatorff* — ^Admiral  Mouchez  has  issued  his  report  on  the 
work  of  the  Paris  Observatory  during  the  year  1882-^83.  He  refers 
to  the  exceptionally  bad  state  of  the  sky  during  the  second  half  of 
1882,  and  also  to  th»  derangements  produced  in  the  regular  course 
of  proceedings  by  the  preparations  fbr  the  Transit  of  Venus,  as  well  as 
by  the  temporary  absence  of  no  less  than  Ave  members  of  the  pm'Bonmel 
of  the  observatory  for  the  purpose  of  taking  part  in  it.  Nevertheless 
ttke  year  will  rank,  he  thinks,  as  one  of  importance  in  the  history  of  the 
obsorvatory  on  account  of  the  installation  of  the  new  ^^eqmetorialiKnuMj^ 
and  the  nearly  completed  arrangements  for  the  more  extended  study  of 
magnetism  and  terrestrial  physics  generally,  with  a  view  to  which  six 
subterranean  chambers  have  been  built  under  the  best  possible  condi- 
tions of  isolation  and  stabilitgr,  so  as  to  obtain  observations  in  a  constant 
temperature.  With  regard  to  astronomical  work,  the  bodies  of  the 
solar  system  (including  the  small  planets)  appear  to  have  been  observed 
at  Paris  as  regularly  as  heretofore,  and  steady  progress  has  been  made 
with  the  reobservation  of  the  stars  of  Lalande^a  catalogue;  during  the 
last  four  years  no  less  than  110,000  meridian  observations  have  been 
made  as  part  of  the  results  to  be  incorporated  in  th^new  catalogue^ 
the  printing  of  which  is  now  being  commenced.  The  constructum  of 
the  great  refractor,  of  16  meters  focal  length,  is  in  an  advanced  state, 
the  object-glass  being  finished ;  a  dome  20  meters  in  diameter  (equal 
in  size  to  that  of  the  Pantheon,  and  the  largest  movable  dome  evor 
made)  is  to  be  built  to  contain  it,  for  which  the  ground  has  now  been 
prepared,  and  special  arrangements  will  be  made  to  secure  the  building 
from  any  ill  dEects  arising  from  displacement  of  the  soil,  particulazij 
necessary  frtmi  the  circumstance  that  the  ground  below  the  observa- 
tory was  mined  for  the  eatacombe.  Admiral  Mouches  is  giving  his 
attention  also  to  the  establishment  of  an  astronomical  obsovatory  at 
the  anmmit  of  the  Pic  du  Midi,  2,859  meters  high,  where  a  meteorolog- 
ical observatOTy  already  exists,  founded  by  General  I^ausouty.  The 
advantages  of  thia  position  fiv  astronomical  purposes,,  owing  to  tiie 
great  clearness  and  transparency  of  the  air,  have  been  snfficientjy  man- 
iftsted,  and  the  admiral  r^na^ks  diat  a  telescope  of  comparatively  very 
moderate  power,  if  established  there,  might  have  led  to  the  discovery 
of  the  satellites  of  Mars  long  before  they  were  actually  discovered  at 
Washington.  The  intention  is  that  any  astronomer  wishing  to  engage 
ia  special  researches  may  take  advantage  of  the  contemplated  new 
observatory.  * 


ASTBONOMY,  421 

Amerioa/n  observatories, — {Albany^  Clinton,  Rocheater,  Toronto^  Montreal^ 
Cambridge,  New  Haven,  Princeton,  WO'Shington.) 

American  aatromomers  will  be  much  interested  in  a  very  intelligent 
account  of  a  scientific  journey  made  by  Dr.  Balph  Copeland  in  1883, 
which  is  printed  in  Copernicus  No.  32.  The  observatoiies  named 
above  were  seen,  and  their  chief  points  of  interest  are  briefly  and  pleas- 
antly mentioned.  Dr.  Copeland  seems  to  have  been  most  pleased  with 
glass  reticles,  the  American  form  of  chronograph,  Clark's  present  man- 
ner of  separating  the  lenses  of  objectives  and  their  color  correction ; 
while  the  chief  fault  found  is  with  the  too  light  mountings  of  Clark's 
equatorials  compared  with  Grubb's,  for  example,  and  to  a  less  extent 
Vbeir  too  great  simplicity,  as  compared  with  Bepsold's.  In  regard  to  the 
first  question  it  may  be  asked  whether  the  steadiness  of  position  of  the 
Washington  26-inch  is  not  all  sufficient ;  and  as  to  the  second  it  appears 
sufficient  to  mention  that  the  mounting  of  the  Milan  refractor  is  to  cost 
as  much  as  the  telescope  itself,  which  seems  extravagant  to  Americans. 

The  United  States  Naval  Observatory. — The  report  of  Admiral  Shu- 
feldt,  under  date  of  October  22, 1883,  covers  the  work  of  the  observa- 
tory for  the  past  year.  ^ 

The  personnel  of  the  observatory  is  as  follows : 

Bear- Admiral  B.  W.  Shufeldt,  superintendent ;  Commander  W.  T. 
Sampson,  assistant  to  superintendent;  lieutenants,  Pendleton,  Moore, 
Bowman,  Garvin,  Wilson,  Harris,  Sewell ;  ensigns.  Brown,*  Allen,  Tay- 
lor, Hoogewerff ;  professors.  Hall,  Harkness,  Eastman,  Frisby;  assist- 
ant astronomers,  Skinner,  Winlock,  Paul;  clerk,  Thomas  Harrison; 
computer,  W.  M.  Brown,  jr.;  computers  (Transit  of  Venus),  Woodward, 
Flint,  Wiessner,  A.  Hall,  jr.;  instrument-maker,  W.  F.  Gardnei^; 
also  three  watchmen  and  nine  laborers. 

The  report,  which  is  not  yet  published,  contains  a  brief  account  of  the 
work  accomplished  with  the  principal  instruments  of  the  observatory — 
the  26-inch  and  9.6-inch  equatorials,  the  transit  circle,  prime  vertical 
and  meridian  transit — and  the  progress  in  the  chronometer  department, 
the  department  of  nautical  instruments)  the  library,  and  also  in  the  re- 
ductions of  Oilliss's  Zones  of  1850, 1851,  1852. 

The  26-fno^  equatorial. — ^Ttiis  instrument  has  been  in  charge  of  Prof. 
A.  Hall,  with  Prof.  E.  Frisby  as  assistant.  Mr.  George  Anderson  is 
employed  as  an  assistant  in  the  dome.  This  equatorial  has  been  em- 
ployed, as  in  preceding  years,  for  the  observation  of  double  stars, 
satellites,  and  comets.  The  satellites  of  Saturn,  Uranus,  and  Neptune 
have  been  observed ;  and  we  have  now  collected  a  large  number  of  ob- 
servations of  these  satellites.  The  ring  of  Saturn  has  been  observed, 
but  no  remarkable  changes  have  been  noticed.  In  fact,  many  of  th« 
strange  phenomena  frequently  described  in  connection  with  this  unique 

*  Appointed  professor  of  matl^enu^tics  Uiiite4  Bti^tes  Nav^  Oototifer  13^  1863. 
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lingj  the  observers  here  fail  to  see  ou  the  best  nights.  Daring  the 
greatest  opening  of  the  ring,  which  is  near  at  hand,  it  is  intended  to 
make  a  set  of  miorometrio  measores  of  the  dimensions  of  the  ring.  Some 
observations  for  stellar  parallax  have  been  undertaken ;  but  as  the  ob- 
server resides  at  some  distance  from  the  observatory,  such  work  is  very 
laborioos,  and  it  seems  better  to  defer  it  until  more  convenient  arrange- 
ments are  made.  At  the  present  time  the  pressing  need  on  this  instru- 
ment is,  that  the  observations  of  satellites  already  made  should  be  dis- 
cussed for  the  purpose  of  correcting  the  orbits  of  these  satellites  and 
of  determining  the  masses  of  the  planets.  This  discussion  has  been 
begun,  and  the  numerical  calculations  are  being  made  by  Ensigns  W. 
H.  Allen  and  J.  A.  Hoogewerff. 

""The  transit  cirele, — ^This  instrument,  iu  charge  of  Prof.  J.  B.  Eastman, 
was  employed  in  the  same  class  of  work  as  in  1881-82.  The  observers 
were  Professor  Eastman  and  Assistant  Astronomers  A.  N.  Skinner, 
Miles  Bock,*  and  W.  G.  Winlock.  The  whole  number  of  observations 
made  with  the  transit  circle  from  October  18, 1882,  to  October  18, 1883, 
i8a,880. 

Tbe  meteorological  observations  have  been  continued,  as  in  former 
years,  by  the  watchmen. 

The  9.6'inch  equatorial. — ^This  instrument  has  been  in  charge  of  Com- 
mander W.  T.  Sampson,  assisted  part  of  the  time  by  Lieut.  W.  E. 
Sewell,  and  part  of  the  time,  by  Lieut.  John  Garvin.  It  has  been  used, 
as  in  former  years,  in  observations  of  the  phenomena  of  Jupiter's  satel- 
lites, occultations  by  the  moon,  places  of  comets,  and  for  obtaining  cor- 
rections to  the  ephemeris  places  of  minor  planets. 

Prime  vertical  instrument. — This  instrument  is  in  charge  of  Lieut.  G. 
6.  Bowman,  assisted  by  Ensign  H.  Taylor.  Observations  with  it  were 
recommenced  November  14, 1882.  Gontinuous  observations  have  been 
restricted  to  about  forty  stars,  in  no  case  exceeding  2^  zenith  distance 
when  on  the  meridian ;  and  these,  with  one  exception,  have  been  closely 
confined  to  the  time  of  the  two  maxima  of  aberration.  The  one  excep- 
tion referred  to  was  in  the  case  of  alpha  Lyrae,  which  has  been  regu- 
larly observed  throughout  the  twenty-four  hours,  having  in  view  the 
possibility  of  a  determination  of  its  absolute  parallax.  Up  to  this  time 
about  580  observations  have  been  secured.  In  the  reductions,  Struve's 
formulas  have  been  used,  and  the  labor  has  been  greatly  lessened  by 
the  use  of  his  auxiliary  tables  for  the  prime  vertical  transit 

Meridian  transit  instrument. — ^This  instrument  has  been  in  charge  of 
lieut.  XT.  B.  Harris,  and  Lieut.  E.  0.  Pendleton  has  assisted.  The 
meridian  transit  instrument  has  been  used  for  the  observations  of  stars 
of  the  American  ephemeris  for  clock  and  azimuth  corrections,  and  the  de- 
terminations of  the  right  ascensions  of  the  sun,  moon,  and  major  planets. 
The  total  number  of  observations  of  the  character  mentioned  is  1,408. 

*  Sucoeeded  Norember  1,  1883,  by  Prof.  H.  M.  Pnal. 
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Observations  have  been  taken  as  often  as  practicable,  to  obtain  each 
day  the  correction  of  the  standard  mean-time  clock  for  setting  to  correct 
time  the  transmittiug  clock,  which  is  ased  in  sending  ont  the  time  sig- 
nals from  the  chronometer  room  and  in  rating  the  chronometers. 

Hcvrvard  College  Observatory. — The  annual  report  of  the  director  of 
Harvard  College  Observatory,  for  1883,  was  submitted  on  the  occasion 
of  the  annual  inspection  by  the  visiting  committee.  It  is  a  document 
of  considerable  length,  and  reviews  in  detail  the  doings  of  the  year. 
The  report  begins  with  a  statement  that  the  annual  donation  or  sub- 
scription of  $5,000,  which  has  continued  for  a  term  of  five  years,  has 
now  ceased.  An  attempt  has  been  made  to  supply  its  place  by  a  per- 
manent fund.  For  this  $50,000  have  been  subscribed,  and  it  is  hoped 
that  this  will  be  increased  to  $100,000,  so  that  the  activity  of  the  ob- 
servatory may  be  maintained.  The  working  force  of  the  institution  now 
consists  of  the  director  and  sixteen  assistants  of  various  grades,  six  of 
whom  are  women  and  ten  men.  The  photometric  determinations  of  the 
times  of  eclipse  of  Jupiter's  satellites  have  been  continued.  The  eclipses 
thus  observed  since  October,  1882,  have  been  55,  and  from  the  begin- 
ning 240.  Experimental  observations  of  occultations  and  transits  of 
the  satellites  have  also  been  made  with  a  double-image  micrometer. 
A  part  of  the  zone  observations  made  under  Professor  Bond's  directions 
has  been  revised  for  the  purpose  of  detecting  cases  of  proper  motion 
among  small  stars,  for  which  this  early  work  of  the  observatory  fur- 
nishes valuable  data.  The  present  revision  also  includes  photometric 
determinations  with  a  wedge  of  tinted  glass. 

The  construction  of  charts  of  small  stars  near  certain  selected  bright 
stars,  in  accordance  with  a  plan  adopted  some  years  ago  by  a  committee 
of  the  Association  for  the  Advancement  of  Science,  has  been  begun. 
Similar  charts  of  the  neighborhood  of  variable  stars  have  also  bean 
undertaken.  Eeference  is  made  to  successful  distribution  of  early  com- 
etary  intelligence  through  the  observatory.  By  this  arrangement,  the 
fir.^t  accurate  observations  of  the  two  comets  discovered  this  year  were 
made  at  this  observatory,  and  the  positions  obtained  were  extensively 
used  in  the  computation  of  orbits.  Experimental  work  has  been  done 
in  anticipation  of  a  systematic  investigation  of  the  spectra  and  color  of 
the  stars.  Between  February  8  and  November  1  Professor  Sogers  made 
2,G40  observations  of  fundamental  stars  with  the  meridian  circle,  in- 
cluding 136  of  Polaris  and  121  of  the  sun.  Mention  is  made  of  the 
determination  during  the  year  through  observations  at  Cambridge  of  the 
longitude  of  McOill  Observatory,  in  Montreal.  In  order  to  complete 
the  series  of  zone  observations  which  formed  an  important  part  of  the 
work  of  the  meridian  circle  from  1870  to  1879,  it  became  necessary  to 
reobserve  a  large  number  of  stars,  and  to  observe  others  which  were 
found  to  have  escaped  notice  previously.  The  fain  tness  of  many  of  these 
required  a  different  system  of  illumination,  which  was  successfully  ar- 
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ranged  by  Mr.  George  B.  Clark,  and  at  present  the  transit  of  stani  of 
the  tenth,  and  even  of  the  eleventh,  magnitnde  can  Wobserved. 

The  Rncces8l\il  working  of  the  meridian  photometer  is  remarked  apon, 
and  it  is  statetl  that  nince  November  1,  1882,  there  have  been  made  133 
series  of  ohserv'ations  of  tliis  kind,  which  required  about  20,000  settings. 
The  most  important  investigation  made  with  the  instmment  relates  to 
the  magnitudes  of  the  brighter  telescopic  stars  in  tiie  northern  hemis* 
phere.  This  will  result  in  reducing  to  a  single  system  the  estimates  of 
brightness  made  at  thirteen  observatories  for  ten  or  fifteen  years,  during 
the  recent  co-operative  zone  observations.  It  appears  fknm  the  work  of 
t4ie  meridian  photometer  that  systematic  errors  in  previous  estimates  of 
magnitude  have  occurred,  owing  to  the  presence  of  the  Milky  Way  and 
of  groups  of  bright  stars^  especially  those  in  Orion.  The  equatorial  of 
the  west  dome  has  been  actively  employed  by  Mr.  Chandl^  espedally 
in  the  study  of  the  variable  stars.  About  one  hundred  and  forty  vaii* 
ables  of  long  i)erio4t  are  definitely  known  to  exist,  an(d  each  of  these 
objects  is  observed  twice  a  month,  according  to  the  present  plan  of 
work,  and  still  more  f^qnently  during  its  brighter  phases.  About 
three  hundred  observations  of  the  color  of  variable  stars  have  also  been 
made,  and  telescopic  stars  suspected  of  variability  are  likewise  exam* 
ined.  Important  experiments  in  astronomical  photography  have  been 
made.  It  is  thought  that  photographic  methods  will  ftumish  very  deli- 
cate tests  of  the  color  of  stars,  and  a  photographic  map  of  the  whole 
heavens  is  to  be  fbrmed. 

A  congratulatory  reference  is  made  to  the  adoption  of  the  new  stand- 
ard time,  in  respect  to  which  it  is  remarked  that  the  policy  of  the  ob* 
servatory  has  been  to  avoid  foreing  the  matter  in  anticipation  of  Ihe 
public  wishes.  The  Boston  time-ball  was  dropped  dnrin|^  the  year  at 
noon  by  telegraph  on  321  days,  and  by  hand  on  40  days.  On  4  dajys  it 
ftttled  to  fall  at  noon,  but  was  dropped  five  minutes  later.  The  transfer 
of  the  Smithsonian  Institution  to  the  observatory  of  the  req^nsibilitT' 
of  coUecting  and  distributing  intelligence  of  new  discoveries  is  noted  as 
one  of  the  important  events  of  the  year.  Among  other  matters  the 
snccessAil  observations  of  the  transit  of  Venus  last  December  are  msat- 
tioned.    The  report  closes  as  follows: 

^*  The  director  visited  Europe  during  the  summer,  and,  among  otiber 
scientific  results  of  his  trip,  obtained  copies  of  valuable  unpabSahed 
manuscripts  of  3ir  William  Herschel  and  of  Argelander.  The  Herachel 
manuscripts  complete  the  estimate  of  the  light  of  all  stars  in  Flam- 
steed's  Catalogue,  and  are  of  great  importance  in  connection  widi  the 
work  of  the  meridian  photometer.  Thirty-one  publications  rdating  to 
science  have  been  made  during  the  year  by  the  observatory  or  its  odloeni 
individually ."    {Boston  Ad/certiser.) 

From  the  last  annual  report  of  Harvard  CoDege  Obsearvotory  we  learu 
that  the  search  for  new  planetary  uebute  (by  the  spectroscc^ic  method) 
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has  resulted  in  the  discovery  of  seven  such  objects.  Most  of  them  are 
BO  minute  that  they  cannot  be  distinguished  from  stars  by  the  ordinary 
eye-piece.  Photometric  work  on  the  satellites  of  Mars  confirms  that  of 
1877  and  1879,  except  that  the  brightness  of  Deimos,  when  preceding 
and  when  following  Mars,  does  not  seem  to  change,  as  formerly  noticed. 
The  determination  of  the  brightness  of  various  points  on  the  Moon  to  ' 
aid  the  work  of  the  Selenographical  Society  is  now  completed.  From 
this  investigation  it  appears  that  the  scale  of  brightness,  in  use  by 
common  observers  of  the  Moon,  is  closely  expressed  in  terms  of  stellar 
magnitudes,  each  degree  in  the  scale  answering  to  the  ratio  of  light 
equivalent  to  six-tenths  of  a  magnitude.  The  wedge  photometer  has 
been  used  to  measure  the  light  of  faint  stars  in  zones.  It  is  so  placed 
in  the  instrument  that  the  diurnal  motion  of  the  stars  carries  them 
from  its  thin  to  its  thick  portion,  and  the  time  of  their  disappearance 
is  noted  to  determine  their  brightness.  The  careful  study  of  Saw- 
yer^s  variable  star,  D.  M.  +  lo,  No.  3408,  proves  it  to  be  a  very  inter- 
esting object.  Its  period  of  variability  is  20h.  7m.  4s.,  1.6  being  the 
shortest  known  belonging  to  the  Algol  class.  Its  variation  is  from  6.0 
to  6.8. 

The  telegraphic  system  devised  by  those  in  charge  of  the  Science 
Observer  for  the  speedy  transmission  of  comet  news  has  been  improved, 
extended,  and  will  probably  soon  come  into  general  use.  Progress  has 
been  made  in  the  reductions  of  the  meridian  circle  work  from  1870  to 
1879.  These  observations  will  make  about  1,200  printed  pages,  and 
will  fill  three  volumes  of  the  Annals.  Volume  i  will  contain  an  intro- 
duction with  discussion  of  instrumental  constants,  &c.;  ii  will  contain 
all  the  zone  observations  in  journal  form,  and  m,  observations  of 
secondary  polar  stars  made  in  1872-^73,  a  list  of  stars  for  United  States 
Coast  Survey  in  1878,  and  other  similar  work  in  1879.  This  imx)ortant 
work  is  already  well  advanced,  under  the  direction  of  Prof.  W.  A. 
Bogcrs.    The  Coast  Survey  Catalogue  is  now  ready  for  publication. 

The  work  of  the  meridian  photometer  has  been  considerable.  Over 
ninety  thousand  measures  were  made  last  summer  on  about  4,000  stars, . 
visible  to  the  unaided  eye.  This  work  involves  the  discussion  of  sev- 
eral problems  of  general  interest  in  connection  with  the  light  of  the 
stars,  among  which  may  be  mentioned  atmospheric  absorption.  The 
discussion  of  about  fifteen  thousand  observations  shows  this  curious  • 
result :  That  we  may  assume  the  absorption  at  any  altitude  exceeding 
150  to  be  equal  in  stellar  magnitude  to  one-quarter  of  the  secant  of  the 
zenith  distance,  which  agrees  very  closely  with  the  empirical  law  de- 
duced by  SeideL 

Though  some  have  claimed  that  the  Pole  Star  is  variable,  its  con- 
stancy is  established  by  the  photometer. 

Other  valuable  matter  in  this  report  x>ertains  to  variable  star  work, 
equatorial  observations,  scientific  pai>er8  published,  and  plans  for  the 
future.    (Sidereal  Messenger.) 
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It  is  d<38ired  to  form,  at  the  Harvard  College  Observatory,  a  collectioo 
of  all  photographs  of  the  heavenly  bodies  and  of  their  spectra  which 
can  be  obtained  for  the  purpose,  and  Professor  Pickering  requests  that 
both  European  and  American  astronomers  will  contribute  8i>ecimens  to 
this  collection.  Original  negatives  would  be  particularly  valuable.  It 
may  happen  that  some  such  negatives,  having  slight  imperfections  which 
would  limit  their  value  for  purposes  of  engraving,  could  be  spared  for  a 
collection,  and  would  be  as  important  (considered  as  astronomical  ob- 
servations) as  others  photographically  more  perfect.  In  some  cases 
astronomers  may  be  willing  to  deposit  negatives  taken  for  a  special  pur- 
pose^ and  no  longer  required  for  study,  in  a  collection  where  they  would 
retain  a  x)ermanent  value  as  parts  of  a  historical  series.  Where  pho- 
tography is  regularly  employed  in  a  continuous  series  of  observations 
it  is  obvious  that  specimen  negatives  only  can  be  spared  for  a  collection. 
But  in  such  cases  it  is  hoped  that  some  duplicates  may  be  available, 
and  that  occasional  negatives  may  hereafter  be  taken  for  the  purpose 
of  being  a<lded  to  the  collection,  to  exhibit  recent  improvements  or 
striking  phenomena. 

When  negatives  cannot  be  furnished,  glass  positives,  taken  if  possi- 
ble by  direct  printing,  would  be  very  useful.  If  these  also  are  not  pro- 
curable, photographic  prints  or  engravings  would  be  desirable. 

In  connection  with  photographs  themselves,  copies  of  memoirs  or 
communications  relating  to  the  specimens  sent,  or  to  the  general  subject 
of  astronomical  photography,  would  form  an  interesting  supplement  to 
the  collection. 

Field  Memorial  Observatory  of  Williams  College. — The  following  brief 
description  of  this  new  observatory  is  based  on  a  photographic  view  by 
Pach  Bros.,  841  Broadway,  New  York.  The  building  is  situated  some 
three-fourths  of  a  mile  from  the  Hopkins  Observatory,  on  the  college 
grounds.  It  consists  of  a  large  meridian  room,  a  hall,  a  bed-room,  and  a 
large  computing  room.  The  building  is  of  iron,  on  a  stone  foundation. 
.  The  meridian  instrument  is  a  circle  by  Bepsolds  of  4^  French  inches  aper- 
ture. The  room  is  designed  so  as  to  give  the  best  field  for  this  beautittil 
instrument.  The  slit  is  40  inches  wide,  covered  by  three  hinged  shutters. 
Windows  allow  ventilation,  and  a  novelty  in  such  construction  is  a 
tower  or  ventilating  shaft.  The  wall  shutters  are  arranged  as  doors. 
The  whole  aspect  of  the  building  is  very  pleasing  to  the  eye  and  the 
situation  is  excellent.  Professor  Safford  is  engaged  in  a  highly  im- 
portant work  on  polar  stars,  the  first  part  of  which  is  about  to  be 
printed. 

Litchfield  Observatory. — ^Dr.  Peters,  in  his  annual  report,  says:  ^^ The 
work  in  the  observatory  was  continued  upon  the  same  plan  and  directed 
to  the  same  objects  as  in  the  years  preceding.  The  number  of  stars  ob- 
served since  my  last  report,  in  zones,  is  12,060— considerably  more  than 
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in  any  former  year,  since  the  iifapping  of  the  skies  approaching  the 
Milky  Way  requires  a  greater  number  of  fundamental  positions.  A 
new  glass  scale,  which  we  owe  to  the  kindness  of  Prof.  W.  A.  Rogers, 
of  Cambridge,  as  it  is  ruled  so  that  one  scale  division  in  the  focus  oi 
our  refractor  exactly  equals  10  seconds  of  arc,  has  saved  much  time  in 
the  reduction.  In  all,  we  have  now  87,982  zone  star  observations,  which 
should  be  arranged  in  a  catalogue.  Twenty  of  the  celestial  charts,  for 
which  the  zone  stars  form  the  skeleton,  have  been  publis|ied  during  the 
year  (at  my  private  expense),  and  distributed  gratuitously  from  the 
Litchfield  Observatory  to  other  observatories,  learned  societies,  and 
private  individuals  to  reciprocate  favors  received  by  our  institution. 

"  At  the  request  of  Mr.  Gill,  royal  astronomer  at  the  Cape  of  Good 
Hope,  a  number  of  observatories  in  the  northern  and  in  the  southern 
hemispheres  united  to  make  corresponding  observations  upon  two  of  the 
minor  planets,  in  order  to  determine  by  this  method  the  solar  parallax. 
The  Litchfield  Observatory  was  the  only  one  co  operating  in  the  United 
States,  and  J  have  been  successful  in  obtaining  some  good  sets  of  ob- 
servations upon  Victoria,  but  none  upon  Sappho,  the  opposition  of  which 
fell  into  the  later  part  of  autumn,  when  the  sky  was  unfavorable,  as 
usual,  while  a  complete  set,  as  demanded  by  the  programme,  each  time 
required  an  uninterroptsd  clear  sky  of  about  four  hours.  Of  the  re- 
markable naked  eye  ootfiet  that  showed  itself  last  September  and  in 
the  following  months  some  positions  have  been  determined  which  have 
peculiar  value,  as  I  believe,  because  the  real,  very  small  nucleus  was 
discovered,  for  which  most  of  the  observers  measured  by  mistake  what 
was  only  an  agglomeration  of  light  in  the  narrow  and  very  long  bright 
jet.  The  hope  of  observing  the  Transit  of  Venus  of  last  6th  of  Decem- 
ber from  this  place  made  me  decline  the  offer  to  go  with  one  of  the  ex- 
peditions sent  out  by  the  Navy  Department.  But  inexorable  clouds 
brought  sad  disappointment  here  at  home.  Positions  of  minor  planets 
have  been  determined  only  in  cases  where  either  the  orbit  seemed  to 
need  considerable  correction  or  where  the  apparent  smallness  of  the 
planetoid  might  be  an  obstacle  to  its  being  observed  elsewhere.  The 
variables  here  detected  have  been  followed  up  at  intervals  in  order  to 
ascertain  their  periods.  Meridian  transit  of  stars  have  been  taken  as 
often  as  it  seemed  necessary  to  keep  the  rates  of  clocks  and  chronome- 
ters under  control. 

^^  The  instruments,  on  the  whole,  are  in  good  condition,  but  I  must  re- 
port what  I  have  said  in  former  years,  that  it  is  desirable  to  have  the 
object-glass  of  the  Spencer  refractor  repolished,  and  perhaps  even  re- 
figured.  I  have  mentioned,  also,  before  the  deteriorated  state  of  the 
filar  micrometer  which,  as  is  natural  after  so  many  thousands  of  meas- 
urements, is  sensibly  wearing  out,  so  that  soon  it  will  be  almost  im- 
possible to  get  creditable  results  by  it.  Meanwhile  the  filar  micrometer 
is  one  of  the  most  essential  appamtus  for  utilizing  the  great  refractor* 

*'The  observatory  building  has  stood  now  about  thirty  years.  An  ex- 
amination in  the  basement  has  revealed  the  unpleasant  ii^\  ^S^^x.  >(}u^ 
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sills  and  posts  of  the  trasses,  especially  at  the  corners  of  the  central 
square,  are  rotten,  so  as  not  longer  to  ssstain  the  overlying  weight.  I 
call  the  earnest  attention  of  the  trustees  to  this.  The  ruthless  destruc- 
tion (in  October  last)  of  the  plantation  of  young  trees  that,  cultivated 
with  love  and  labor  for  fifteen  years,  with  time  were  to  give  shelter 
against  the  predominant  rough  western  winds,  will  seriously  impair  the 
work  of  the  observatory  in  the  future,  when  my  place  will  be  filled  by 
an  astronomer  of  less  iron  constitution  than  mine.  The  destruction  was 
unwarrantable  and  without  the  knowledge  of  the  curators  of  the  grounds. 
I  recommend  the  immediate  replanting  of  forest  trees  on  the  plot." 

The  SO'inch  Clark  objective  far  the  PulJcova  Observatory. — ^This  object- 
ive was  finished  early  in  1883,  and  Director  Otto  v.  Struve  made  a 
special  visit  to  the  United  States  to  test  it.  Dr.  Struve  first  visited 
Washington  and  observed  various  difficult  or  peculiar  objects  with  the 
26-inch  telescope.  Among  these  were  Jupiter,  Sirius,  ProcyoUj  the  Orion 
nebula,  2^  3121  (distance  0'^4),  42  ComcBy  rj  Oeminorunij  etc.  The  same 
objects  were  then  viewed  at  Cambridge  with  the  30-inch  objective  in  a 
temporary  mounting,  and  Dr.  Struve  was  entirely  satisfied  with  the 
performance  of  the  objective.  This  was  then  cariirily  packed  and  sent 
to  Hamburg  to  be  mounted  by  Messrs.  Repsold. 

The  S6-inch  objective  of  the  Lick  Obaervatory^rf^Viom  articles  in  San 
Francisco  papers  it  appears  that  M.  Feil,  of  Paris,  the  glass  founder, 
expects  to  send  the  crown  disk  in  the  rough  to  the  makers,  Alvan  Clark  & 
Sons,  in  December,  1883.    The  flint  disk  has  been  for  a  long  time  on  hand. 

Private  observatory  of  Mr.  Robert  McKim,  Madison^  Ind. — "Mr.  Mo- 
Kim  has  built  the  first  observatory  in  Indiana  at  Madison.  The 
building  is  situated  on  the  grounds  west  of  his  residence  in  this  city, 
and  consists  of  a  brick  equatorial  tower  12  feet  square  and  35  feet 
high.  The  tower  is  surmounted  by  a  revolving  hemispherical  dome, 
which  gives  a  clear  view  of  the  heavens  in  every  direction.  The  in- 
instruments  provided  are  a  portable  equatorial  telescope  mounted  on  a 
tripod  stand ;  aperture  of  objective  4  inches ;  magnifying  powers,  44  to 
400;  also  a  fixed  equatorial  telescope  mounted  in  the  dome ;  aperture 
of  objective,  6  inches  ;  magnifying  powers  ranging  from  35  to  500.  Both 
of  these  telescopes  were  made  by  Messrs.  Alvan  Clark  &  Sons,  of  Cam- 
bridgeport,  Mass.  The  mounting  of  the  fixed  equatorial  was  made  by 
Messrs.  Fauth  &  Co.,  of  Washington,  D.  C,  who  have  done  first-class 
work,  and  furnished  all  the  accessories  required  for  a  complete  equa- 
torial. An  improved  position  micrometer  is  also  provided,  an  excel- 
lent piece  of  workmanship  of  Messrs.  Fauth  &  Co.  Other  needed  ap- 
paratus will  be  provided  to  make  the  observatory  complete  and  to 
contribute  something  to  science." 

MISOELLANEOUS. 

Notes  on  some  recent  astronomical  experiments  at  high  elevations  on  the 
AndeSf  bp  ^aljph  Oopeland* — ^Tl^ese  experiments  were  made  darin|(  tl^e 
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first  half  of  the  present  year  (1883)  at  the  cost  of  the  Earl  of  Crawford. 
At  La  Paz,  in  Bolivia,  12,000  feet,  with  the  full  Moon  in  the  sk^^,  ten 
stars  were  seen  in  the  Pleiades  with  the  naked  eye,  and  also  two  stars  in 
the  head  of  the  Bull  that  are  not  in  Argelander's  Uranometria  Nova. 
The  rainy  season  lasted  roughly  until  the  end  of  March,  after  which  there 
was  a  large  proportion  of  fine  sky.  At  Puno,  on  Lake  Titicaca,  12,600 
feet,  with  a  6-inch  telescope  mqunted  on  a  lathe  headstock,  a  number 
of  small  planetary  nebulae  and  some  stars  with  very  remarkable  spectra 
were  found  by  sweeping  the  southern  part  of  the  Milky  Way  with  a 
prism  on  Professor  Pickering's  plan.  The  most  remarkable  stars  had 
spectra  reduced  almost  to  two  lines,  one  near  D  and  the  other  beyond  F^ 
with  a  wave-length  of  467  millimeters,  and  apparently  identical  with  a 
line  in  some  only  of  the  northern  nebulsB  as  observed  by  Mr.  Lohse  and 
Mr.  Oopeland.  A  few  close  double  stars  were  also  found,  amongst  them 
^Mnsc®. 

At  Yincocaya,  14,360  feet,  the  solar  spectrum  was  examined  with  a 
somewhaC  damaged  instrument.  The  chief  fact  noted  wa«  the  relative 
brightness  of  the  violet  end  of  the  spectrum.  With  a  small  spectroscope 
several  lines  were  seen  beyond  ff  and  ff%.  The  prominences  were  vis- 
ible with  almost  equal  facility  in  C,  2>3,  Fj  and  Hg.  Attempts  to  see 
the  corona  proved  futile,  nor  were  the  prominences  seen  otherwise 
than  in  the  spectroscope,  the  only  difiference  being  that  the  slit  could 
be  opened  far  wider  than  down  at  the  sea  level.  A  most  careful  exam- 
ination of  the  zodiacal  light  failed  to  show  even  the  slightest  suspicion 
of  a  line  in  its  spectrum,  which  was  continuons,  although  short.  Both 
at  Puno  and  Vincocaya  the  air  was  very  dry ;  the  relative  humidity 
there  and  at  Arequipa,  7,700  feet,  being  as  low  as  20  i>er  cent. .  At 
Yincocaya  the  black  bulb  at  one  time  stood  above  the  local  boiling 
point,  while  the  wet  bulb  was  coated  with  ice.  The  author  was  of  opin- 
ion that  an  observatory  might  be  maintained  without  discomfort  up  to 
12,000  feet,  or  even  a  little^  higher — ^the  night  temperature  falling  only 
slightly  below  the  freezing  point.  At  greater  elevations  the  thermom- 
eter falls  lo  for  every  150  feet  of  height,  the  barometer  sinking  about 
0.1  inch  for  the  same  change.  At  15,000  feet  it  will  thus  be  seen  that 
arduous  winter  conditions  are  reached  without  any  very  material  gain 
in  the  transparency  of  the  atmosphere.  From  information  received  it 
seems  possible  to  maintain  a  station  for  a  short  time  in  the  early  sum- 
mer as  high  as  18,500  feet ;  later  on  the  rains  set  in  and  render  travel- 
ing very  difBcult.  Railway  and  steamboat  communication  enable  in- 
struments of  any  size  and  weight  to  be  carried  as  high  as  14,660  feet, 
and  as  fiur  as  the  Titicaca  shore  of  Bolivia.    {Nature^  October  18, 1883.) 

The  Bnglish  Nautical  Almanac. — The  volume  of  this  ephemeris  for 
1887,  was  published  in  November,  1883,  the  contents  being  generally 
the  same  as  in  previous  years.  The  track  of  the  total  solar  eclipse  of 
August  19  is  given  in  detail  for  the  greater  part  of  the  course,  and  the 
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maximuiD  duration  of  totality  is  found  to  be  3m.  508.,  the  central  eclipse 
with  the  suu  on  the  meridian  falling  in  longitude  102^  (K  E.  and  latitude 
530  47/  ^,  xhe  Greenwich  list  includes  four  occultations  of  Aldebaran 
during  the  year  and  one  of  Regulvs. 

The  average  annual  sale  of  the  Nautical  Almanac  during  the  last  five 
years  has  exceeded  15,500,  though  many  maritime  nations  have  now 
their  nautical  ephemeris.    (Nature.) 

It  is  stated  in  Nature  No.  741  that  in  the  French  budget  the  sum  of 
$200,000  is  annually  given  by  the  Department  of  Public  Instruction  as 
a  subsidy  to  astronomy  and  meteorology.  This  is  exclusive  of  subsi- 
dies voted  by  the  municipalities  of  Marseilles,  Toulouse,  Bordeaux,  and 
Lyons  for  their  astronomical  observatories,  as  well  as  of  the  grants  (by 
cities)  which  partly  support  the  meteorological  observatories  of  Besan- 
9on,  Puy  de  Ddme,  Moutsouris,  and  Pic  du  Midi. 

New  standard  railwa/y  time.—Thc^  convention  which  met  at  the 
Grand  Pacific  Hotel  in  Chicago,  in  the  autumn  of  1883,  to  fix  upon  a 
general  standard  of  railway  time,  was  presided  over  by  P.  P.  Wright, 
general  superintendent  of  the  Lake  Shore  and  Michigan  Southern  Bail- 
road,  and  W.  F.  Allen,  editor  of  The  Official  Railway  Ouide^  New  York, 
acted  as  secretary.  About  sixty  representatives  of  the  principal  rail- 
ways of  the  United  States  were  present.  Secretary  Allen,  who  has 
taken  the  lead  in  this  very  important  arrangement,  announced  to  the 
convention  that  he  had  succeeded  in  getting  companies  representing 
78,000  miles  of  road  to  favor  the  adoption  of  a  uniform  standard  time, 
and  that  the  proposed  system  was  already  in  use  upon  10,000  miles  of 
track.in  the  Eastern  States.  The  representatives  of  twenty-nine  roads, 
representing  27,181  miles  of  road,  voted  in  favor  of  the  change,  and  the 
representatives  of  two  roads,  representing  1,714  miles  of  road,  voted  in 
the  negative.  The  plan  is  to  divide  the  territory  traversed  by  the  railways 
into  four  sections,  between  which  there  will  "be  exactly  one  hour's  dif- 
ference in  the  time,  and  all  the  lines  within  each  division  are  to  be  run 
upon  uniform  time.  The  division  lines  of  these  sections  are  to  be  the 
75th,  the  90th,  the  105th,  and  the  120th  meridians,  and  the  following, 
as  adopted  by  the  convention,  will  show  the  territory  comprised  in  each 
section : 

<<  1.  That  all  roads  now  using  Boston,  New  York,  Philadelphia,  Balti- 
more, Toronto,  Hamilton,  or  Washington  time  as  a  standard,  based  upon 
meridians  east  of  these  points  or  a<\jacent  thereto,  shall  oe  governed 
by  the  75th  meridian  or  Eastern  time  (four  minutes  slower  than  New 
York  time).  This  includes  roads  run  by  Portland,  Providence,  New 
London,  Montreal,  Albany,  Eichmond,  and  Charleston  time,  in  addition 
to  those  specially  named  above. 

<^  2.  That  all  roads  now  using  Columbus,  Savannah,  Atlanta,  Cincin- 
nati, Louisville,  Indianapolis,  Chicago,  Jefferson  City,  Saint  Paul,  or 
Kansas  City  time,  or  standards  based  upon  meridians  a^acent  thereto, 
shall  be  run  by  the  90th  meridian  time,  to  be  called  central  tjme,  one 
hour  slower  than  Eastern  time^  and  nine  minutes  islower  ttiftn  Uhioi^ 
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time.  This  includes  roads  run  by  Macou^  Eome,  Nashville,  Salem,  Mo- 
bile, Saint  Louis,  Yicksburg,  Dubuque,  Minneapolis,  Saint  Joseph,  Gal- 
veston, Houston,  and  Omaha  time,  in  addition  to  those  named  above; 
also,  the  CTnion  Pacific  to  North  Platte  and  Wallace,  the  Burlington 
and  Missouri  Eiver  to  McCook,  the  Atchison,  Topeka  and  Santa  F6 
Kailway  to  Coolidge,  the  Texas  Pacific  to  Toyah,  and  the  Galveston, 
Harrisbnrg  and  San  Antonio  to  Sanderson. 

"3.  That  west  of  the  above-named  section  the  roads  shall  be  run  by 
the  105th  and  120t]i  meridian  times  respectively,  two  and  three  hours 
slower  than  Eastern  time. 

^*  4.  That  all  changes  from  one  hour  standard  to  another  shall  be  made 
at  the  termini  of  roads  or  at  the  ends  of  divisions." 

No  general  arrangement  of  the  running  of  railway  trains  has  ever 
before  been  attempted  of  equal  importance  to  the  public  with  this  new 
movement,  and  it  can  readily  be  seen  that  it  cannot  but  very  greatly 
simplify  and  systematize  the  present  complex  and  almost  infinite  variety 
of  running  schedules  upon  our  railroad  lines.  The  matter  has  been 
from  the  first  in  the  hands  of  practical  men  who  know  their  business, 
and  the  universal  adoption  of  the  system  proposed  on  November  18, 
1883,  was  a  remarkable  witness  to  the  widespread  intelligence  and  to  the 
common  sense  of  oar  people. 

A  subject-index  to  scientific  papers. — One  of  the  most  important  works 
for  the  student  of  science  is  the  "Royal  Society's  Catalogue  of  Scientific 
Papers,''  a  list  of  the  articles  on  every  branch  of  science  published  in 
I>enodicals  and  transactions  of  learned  societies  between  1800  and  1872. 
In  these  volumes  the  various  articles  are  catalogued  by  authors,  the 
arrangement  being  alphabetical.  In  answer  to  an  inquiry,  the  secretary 
of  the  Royal  Society  recently  informed  Dr.  H.  Carrington  Bolton  that 
the  society  had  abandoned  the  project  of  publishing  a  subject  index  to 
their  "  Catalogue  of  Scientific  Papers."  This  is  greatly  to  be  regretted, 
for  the  utility  of  that  monumental  work  is  reduced  one-half  owing  to 
the  want  of  an  index  of  topics.  The  chief  reasons  for  this  decision  on 
the  part  of  the  Royal  Society  are  tl)e  enormous  expenses,  and  the  diffi- 
culty of  arranging  the  material  in  a  systematic  manner  acceptable  to 
all.  The  expense  would  be  greater  than  mere  clerical  hire,  for  it  is  con- 
ceded that  superior  talent  would  be  necessary  to  do  this  work  in  a  satis- 
factory manner. 

Copernicus. — With  the  publication  of  volume  in  (1883),  this  valuable 
^trouomical  journal  will  come  to  an  end.  It  has  not  bad  a  sufficient 
number  of  subscribers  to  make  it  self-supporting.  It  is  a  matter  of 
regret  to  astronomers  that  a  journal  which  fills  so  excellent  a  place  is 
to  be  discontinued,  and  for  such  a  reason.  It  has  been  from  the  first 
admirably  edited,  and  it  contains  so  many  excellent  papers  that  a  set 
of  the  three  volumes  of  Copernicus  is  a  necessary  part  of  an  astronomical 
library.  At  any  rate,  the  editors  may  congratulate  themselves  that  they 
and  their  friends  have  leftnothing  undone  to  found  a  first-class  journal 
of  astronomy  in  Great  BiitaiiL    It  appears  from  thia  &il\]ct^  XXi^X^  >i)QL^ 
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Astronomisehe  Naehrichten  (wbich  covers  »  diflferent  field  from  Coper- 
niotM),  together  with  the  proceedings  and  transactions  of  learned  societies 
suffice  for  the  present  wants  of  the  science. 

Astronomical  telegrams.^The  Secretary  of  the  Smithsonian  Institntion 
notifies  that  arrangements  have  been  completed  with  the  director  of  the 
Harvard  College  Observatory  for  conducting  the  system  of  telegraphic 
announcements  of  astronomical  discoveries  which  was  established  by 
the  Institution  in  1873,  and  that  henceforward  the  American  center  of 
reception  and  distribution  of  telegrams  will  be  ^^The  Harvard  Gollege 
Observatory',  Cambridge,  Mass./'  to  which  all  astronomical  telegrams 
should  in  future  be  sent. 

American  Astronomical  Society, — ^A  society  with  this  title  has  been 
formed  in  New  York  and  vicinity.  It  has  as  yet  published  no  transac- 
tions, although  it  is  intended  to  do  this. 
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Following  is  given  a  list  of  the  principal  books  of  the  year,  includ- 
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Annuaire  de  I'Observatoire  de  Montsouris  pour  1883.    M6t6orologie  ap- 
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12mo.    450  pg.,  fig.  2 


ASTBOMOMT.  433 
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864  pg.,  fig. 
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astronomie.    La  prochaine  Eclipse  de  Soleil.    6  Mai,  1883,  etc.    1.50 
Anton,  F.  Bestimmung  der  Bahn  des  Planeten  (114)  Cassandra.  ( Wien), 
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Arbeiten,  Astronomische,  f.  die  europaische  Gradmessung  im  Konigr. 

Sachsen.   Abth.  3.    Die  astronom.  Arbeiten.    Ausgefuhrt  unter 

Leitung  v.  G.  Bruhns,  nach  dessen  Tode  bearb.  v.  Th.  Albrecht. 
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Gont. :  Newcomb,  Recurrence  of  solar  eclipses. — Newcomb  and 

Meier,  Transformation  of  Hansen's  lunar  theory. — ^Michelson,  Exper- 
iment, determiuat.  of  the  velocity  of  light. — ^Newcomb,  Catalogue 

of  1,098  standard  clock  and  zodiacal  stars. — Hill,  On  Gauss's  method 

of  computing. secular  perturbations,  w.  an.  applicat.  to  the  action 

of  Yenus  on  Mercury. — ^Newcomb,  Discussion  of  observed  transits 

of  Mercury  1677-1881. 
Astronomical,  and  Magnetical,  and  Meteorological  Observations  made 

at  the  Boyal  Observatory,  Greenwich,  in  1881.     London,  1883. 

roy.  4to. 
Astronomische  Beobachtungen  auf  der  k.  IJniversitats-Stemwarte  zu 

Konigsberg.    Herausg.  v.  E.  Luther.    Abth.  37,  Thl.  i.    Konigsb., 

1882.    fol. 
Astronomische  Nachrichten,  begriindet  v.  H.  G.  Schumacher.    XJnter 

Mitwirkung  der  astronomischen  Gesellschaft  herausg.  v.  A.  Eorue- 

ger.    Bd.  104, 105, 106.    (24  Nrn.  each.) 
Kiel.  1883.    gr.  4to.  15 

Astronomischer  Kalender  fUr  1884.    Nach  dem  Muster  des  k.  v.  Litt- 

row'schen  Kalenders  hersg.  v.  d.  k.  k.  Sternwarte.    Neue  Folge. 
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GEOLOGY. 


By  T.  Stbbby  Hunt,  LL.  D.,  F.  E.  S. 


EOZOIO  BOOKS. 


The  questiou  of  the  Eozoic  or  Primary  rocks,  details  regarding  which 
were  given  in  the  report  of  last  year,  continues  to  occupy  a  prominent 
place  in  geological  literature.  Giekie,  the  director  of  the  geological 
survey  of  Great  Britain,  has,  in  a  late  communication  to  the  Geological 
Society  of  London,  attempted  to  set  aside  the  conclusions  arrived  at  by 
the  later  British  geologists,  and  to  maintain  that  the  great  groups  of 
crystalline  rocks  which  these  observers  have  recognized  as  more  or  less 
distinct  pre-Cambrian  series  are  either  altered  Cambrian  strata  or 
erupted  rocks  of  still  later  date.  This  conclusion,  and  the  facts  alleged 
in  support  of  his  view  are  denied  alike  by  Hicks,  Hughes,  Bonney,  and 
others,  and  we  are  promised  an  extended  discussion  and  re-examination 
of  the  subject,  which,  it  may  be  predicted,  will  lead  to  the  final  refuta- 
tion of  the  ideas  of  the  old  school,  now  defended  only  by  the  ofScial 
geologists,  and  the  correlation  of  these  crystalline  rocks  with  those  of 
Korth  America  and  of  the  Alps,  now  shown  to  be  of  pre-Gambrian  age. 

In  this  connection  it  may  be  mentioned  that  the  familiar  doctrine  of 
the  igneous  and  eruptive  origin  of  the  undoubtedly  Eozoic,  or  pre-Gam- 
brian rocks  has  been  of  late  resuscitated  by  C.  W.  Hitchcock  and  by 
Marr,  among  others.  The  latter,  in  an  elaborate  essay  in  the  Geological 
Magazine  (June,  1883),  insists  upon  the  supposed  permanence  of  ocean- 
basins,  and  the  growth  of  continents  from  their  borders,  as  now  main- 
tained by  some  geologists.  Such  a  view  presents  great  difficulties  to 
those  who  maintain  the  marine  origin  of  Eozoic  rocks,  and  Marr  proposes 
to  regard  them  as  of  igneous  and  terrestrial  origin^  or,  in  other  words, 
as  derived  from  materials  ejected  from  volcanic  vents,  either  in  liquid 
or  in  solid  form,  which  by  subsequent  changes  have  given  rise  to  the 
granitoid  gneisses  and  succeeding  crystalline  schists.  This  view,  which 
is  by  no  means  new,  fails  to  account  for  the  intercalation  with  these 
stratified  crystalline  rocks  of  various  special  deposits,  such  as  limestone, 
apatite,  iron-oxyds,  quartz,  metallic  sulphides,  and  silicates  like  olivine, 
serpentine,  and  pyroxene,  all  of  which,  in  interstratified  masses,  form 
integral  parts  of  the  older  crystalline  series.  These  it  is  sought  to  ex- 
plain as  the  result  of  local  metasomatism.  The  hypothesis  which  sup- 
poses them  to  have  originated  in  an  alteration  of  sediments  like  those  of 
later  times  is  equally  untenable  without  invoking  metasomatism,  and 
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we  are  led  to  look  to  a  modified  Neptunian  view  as  a  solution  of  the 
problem. 

The  orif^n  of  continents  and  the  supx>08ed  stability  of  sea-basins  is 
ably  discussed  in  the  Qeological  Magazine  for  June,  1883,  by  W.  O. 
Crosby,  and  reasons  are  there  given  for  calling  in  question  the  doctrine 
lately  maintained  by  Dana  and  others  in  opposition  to  the  older  and 
generally  received  view  of  the  alternations  of  sea  and  land.  The  derived 
origin  of  vast  continental  areas  made  up  of  great  thicknesses  of  Paleo- 
zoic and  more  recent  sediments,  in  great  part  of  mechanical  origin, 
necessarily  involves  the  destruction  and  the  disintegration  by  chemical 
and  mechanical  processes  of  not  less  considerable  masses  constituting 
previous  continents. 

In  this  connection  Hunt  has  discussed  the  question  of  the  sub-aerial 
decay  of  rocks.  {AMer.  Jour,  Seienee^  September,  1883.)  This  process 
consists  in  a  more  or  less  complete  chemical  decomposition  of  most  of 
the  silicates  of  the  crystalline  rocks,  the  feldsx>ars  being  converted  into 
day  by  the  loss  of  their  protoxide-bases  and  a  large  part  of  their  silica, 
all  of  which  are  removed  in  solution  in  water.  The  silicates  of  protoxide- 
bases,  such  as  hornblende,  are  in  like  manner  decomposed,  with  the  so- 
lution of  the  lime  and  magnesia,  and  most  of  the  silica,  the  iron  remain- 
ing as  peroxide;  while  certain  silicates,  such  as  garnet  and  tourmaline 
resist,  like  quartz  and  magnetite,  the  process  of  decay.  These  trans- 
formations being  effected  under  the  influence  of  the  atmosphere,  the 
bases  are  dissolved  as  carbonates.  Thus  the  decay  of  crystalline  rocks 
is  ^"^  a  necessary  preliminary  to  glacial  action  and  erosion,  which  removed 
previously  softened  materials."  The  points  insisted  ux)on  by  the  author 
are  thus  resumed : 

1.  The  evidence  afforded  by  recent  geological  studies  in  North  Amer- 
ica and  elsewhere  shows  the  universality  and  the  antiquity  of  the  snb- 
aSrial  decay  both  of  silioateil  crystalline  rocks  and  of  calcareous  rocks, 
and  its  great  extent  in  pre-Cambrian  times. 

2.  The  fact  that  the  materials  resulting  from  this  decay  are  preserved 
fji  ititu  in  regions  where  they  have  been  protected  from  denudation  by 
overlying  strata  alike  of  Cambrian  and  more  recent  periods,  or,  in  the 
absence  of  these  coverings,  by  the  position  of  the  decayed  materials 
with  reference  to  denuding  agents,  as  in  driftless  regions  or  in  places 
sheltered  from  erosion,  as  in  the  Appalachian  and  St.  Lawrence  valleys. 

3.  That  this  process  of  decay,  though  continuous  through  later  geo- 
k^cal  ages,  has,  under  ordinary  conditions,  been  insignificant  in  amount 
since  the  glacial  period,  for  the  reason  that  the  time  which  has  since 
elapsetl  is  short,  and  also,  perhaps,  on  account  of  changed  atmospherie 
conditions  in  later  ages. 

4.  That  this  process  of  decay  has  furnished  the  materials,  not  only 
for  the  clays,  sands,  and  iron  oxides,  firom  the  beginning  of  Paleosoie 
time  to  the  present,  but  also  for  many  correspcmding  rocks  of  Eosoie 
time.  The  bases  thus  separated  from  crystaiMne  silieated  roeka  ha¥» 
beea  the  aoarcef  ^SreeOj  and  indirectly,  of  all  fimoitoBea  mad  carbon- 
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ated  rocks,  and  have,  moreover,  causcid  profound  secalar  changes  in  the 
constitution  of  the  ocean's  waters.  The  decay  of  sulphuretted  ores  in 
the  Eozoic  rocks  has  given  rise  to  oxidized  iron  ores,  and  also  to  de- 
posits of  rich  copper  ores  at  various  geological  horizons. 

5.  That  the  rounded  masses  of  crystalline  rock  left  in  the  process  of 
decay  constitute  not  only  the  bowlders  of  the  drift,  but,  judging  from 
analogy,  the  similar  masses  in  conglomerates  of  various  ages,  going 
back  to  Eozoic  time,  and  that  not  only  the  form  of  these  detached 
masses,  but  the  outlines  of  eroded  regions  of  crystalline  rocks,  were 
determined  by  the  prtjceding  process  of  subaerial  decay  of  these  rocks. 

As  regards  the  rocks  of  the  Scottish  Highlands  noticed  in  the  report 
of  last  year,  and  especially  of  the  so-called  younger  gneiss,  Callaway  has  > 
continued  his  studies  iu  that  region,  and  has  considered  its  relation  to 
the  Paleozoic  series.  This  gneiss,  the  Grampian  series  of  Hicks,  is  called 
Oaledonian  by  Callaway,  and,  as  we  have  previously  said,  is  apparently 
identical  with  the  series  already  named  Montalban  in  North  America, 
and  includes  in  its  lower  part,  in  Scotland,  the  granulites  of  Nicoll. 
Some  of  its  rocks  have  a  certain  resemblance  to  the  older  Hebridian 
(Lewisian  or  Laurentian)  gneiss,  which  is  often  porphyritic  and  has 
been  by  some  observers  described  as  an  igneous  rock. 

The  accompanying  Paleozoic  (Cambrian)  strata  are  named  by  Callaway 
the  Assynt  group,  and  consist  at  the  base  of  what  has  been  called  the 
Torridon  sandstone,  followed  by  a  quartzite,  sometimes  with  annelids, 
flagstones  or  grits  with  SalterelUiy  and  a  mass  of  dolomite.  The  Caledo- 
nian gneiss  appears  in  some  cases  to  overlie  directly  this  Assynt  group, 
this  relation  according  to  Callaway  being  due  to  a  dislocation  of  the 
strata,  with  a  great  thrust  from  the  east  which  has  squeezed  together 
both  series  of  strata  into  a  succession  of  folds  overturned  to  the  west, 
giving  to  the  whole  series  a  general  easterly  dip.  The  Caledonian  gneiss 
is  seen  in  Glen  Coul  to  overlie  immediately  the  Hebridian  gneiss,  while 
elsewhere  this  same  older  gneiss  is  directly  overlaid  by  the  Cambrian 
quartzite,  which  again  is  seen  resting  in  outliers  upon  the  younger  gneiss. 
This  latter  is  penetrated  by  numerous  granitic  veins,  which  never  pen- 
etrate the  Assynt  group.  Callaway  notes  between  the  Hebridian  or  Lau- 
rentian gneisses  on  the  west  and  the  Caledonian  on  the  east  (the  Assynt 
group  occupying  the  interval),  several  nearly  parallel  north  and  south 
faults,  which  increase  in  upthrow  from  the  west  to  the  east.  Thus  the 
first  of  these  brings  up  the  basal  sandstone  through  the  quartzite,  then 
faults  more  to  the  eastward  bring  up  the  sandstone  through  the  over- 
lying dolomite,  and  finally  the  underlying  Hebridian  gneiss  itself;  the 
younger  or  Caledonian  gneiss  appearing  in  its  proper  place  still  farther 
to  the  east.  This  is  very  similar  to  the  successive  faults  long  since  ob- 
served and  described  all  along  the  western  side  of  the  Atlantic  belt  in 
North  America,  the  general  structure  of  which  is  repeated  in  the  Scot- 
tish Highlands.  Similar  foldings  have  been  pointed  out  by  Brogger  in 
Scandinavia,  where  lower  Paleozoic  rocks  are  closely  folded  in  the  EozoU^^ 
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ALTERED  OR  METAMORPHIO  ROOKS. 

Brogger  has  also  described  the  local  changes  of  the  Paleozoic  strata 
near  Christiania,  where  eruptive  masses  of  granite  and  of  syenite  have 
caused  the  development  of  crystals  of  chiastolite  in  certain  shales  still 
retaining  the  marks  of  graptolites.  Other  beds  are  changed  into  a 
kind  of  homstone,  while  in  the  limestones  of  the  series  the  shells  of 
Orthis  are  found  associated  with  well-developed  garnets.  Similar  facts  to 
these  are  well  known  in  other  regions.  These  conditions  are,  however, 
very  unlike  those  presented  in  disturbed  regions  where  a  process  of 
folding  and  inversion  having  caused  uncrystalline  strata  to  pass  below 
crystalline  stratified  rocks,  these  latter  have  been  assumed,  as  in  the 
Scottish  Highlands,  to  have  resulted  from  an  alteration  of  still  newer 
and  originally  superimposed  uncrystalline  sediments. 

Uncrystalline  rocks  thus  enfolded  seem  occasionally  to  have  suffered 
local  changes,  due  apparently  to  the  action  of  thermal  waters  coming 
up  through  fractures  along  the  folds  and  giving  rise  to  crystalline  min- 
erals. Il<Suard  has  lately  described  an  interesting  example  of  the  kind 
in  a  belt  of  gray  wacke  and  slates  referred  to  the  Devonian,  and  affected 
by  a  northeast  and  southwest  plication.  The  change  is  very  marked 
along  the  axis  of  this,  but  shades  off  on  either  side  till  the  sediments 
are  unaltered.  Garnet,  hornblende,  mica,  and  titanite  have  here  been 
developed  in  the  schists,  and  are  associated  with  anfhracitic  matter. 
These  minerals  are  mixed  with  grains  of  clastic  origin,  and  the  whole 
of  the  phenomena  would  appear  to  be  due  to  infiltrating  waters.  There 
is,  however,  a  wide  difference  between  these  mixtures  of  clastic  mate 
rials  with  crystalline  silicates  which  have  been  formed  and  deposited  in 
their  midst,  and  the  wholly  crystalline  feldspathic  and  komblendic  rocks 
of  the  Eozoic  ages. 

In  this  connection  Bonney  has  lately  studied  the  so-called  metamor- 
phic  conglomerate  of  Yalorsine  in  the  Alps,  and  has  submitted  to  care- 
ful microscopic  examination  the  layers  of  so-called  gneiss  and  mica- 
schist  in  this  conglomerate  of  carboniferous  age.  He  shows  that  the 
mica  and  other  constituent  silicates  of  these  were  derived  from  pre- 
existing crystalline  rocks,  and  that  the  material  has  been  subjected  to 
immense  pressure,  by  which  the  quartz  has  been  broken  and  the  feld- 
spar crushed.  From  the  latter,  and  from  interposed  earthy  dust,  minute 
scales  of  micaceous  minerals  have  been  formed  by  such  micro-minera- 
logical  changes  as  are  always  at  work  in  similar  rocks,  and  chalcedonic 
quartz  has  been  deposited.  He  adds,  however,  that ''  of  metamorphism, 
in  the  technical  sense  of  the  word,  there  is  no  trace.'' 

Bonney  further  remarks  that  "  a  few  years  since  it  would  have  been 
heresy  to  assert  that  very  clear  proof  would  be  necessary  before  we 
could  accept  a  crystalline  schist  as  the  metamorphosed  representative 
of  a  rock  of  Paleozoic  age.  Tet  at  the  present  time  many  who  have 
made  a  special  study  of  this  branch  of  petrology  would  not  hesitate  to 
go  this  far,  and  some  would  even  declare  that  we  do  not  know  of  any 
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completely  metamorpbic  rock  which  is  not  of  Archaean  age.  Certainly 
the  stock-instances  of  metamorphism  in  Wales,  and  especially  in  Angle- 
sea,  in  Cornwall,  in  Leicestershire,  and  in  Worcestershire,  have  utterly 
broken  down  on  careful  study.  Outside  the  English  geological  survey 
probably  no  person  who  can  use  a  microscope  believes  that  the  schists 
of  Anglesea  are  altered  Cambrian,  or  that  the  slates  of  this  age  were 
melted  down  into  the  qnartz-porphyry  of  Llyn-Padarn.''  He  adds :  "  No 
inferences  with  regard  to  metamorphism  can  be  accepted  until  they 
have  been  fully  confirmed  by  the  evidence  of  the  microscope." 

He  concludes  that  his  own  and  others'  studies  show  that  the  crystal- 
line schists  and  gneisses  of  the  Alps  existed  in  their  present  condition 
long  before  the  carboniferous  period,  and  insists  upon  the  fact  that 
throughout  the  various  regions  of  the  Alps  we  everywhere  pass  from 
comparatively  unmetamorphosed  rocks  of  known  age  to  a  highly  meta- 
morphosed rock,  of  which  it  can  only  be  said  that  it  is  immensely  older. 
In  this  latter  series,  moreover,  he  declares  we  <<  can  trace  a  certain  litho- 
logical  and  stratigraphical  sequence  leading  upward  through  a  series  of 
groups  -  -  •  from  the  coarse  granitoid  gneisses  and  protogines  to 
the  topmost  well-stratified  but  still  truly  metamorphic  schists,"  and  con- 
clades  that  we  have  no  evidence  that  any  of  these  crystalline  foliated 
rocks  of  the  Alps  are  afi  young  as  the  Cambrian  period. 

Bonney  has  also  described  further  the  Miocene  conglomerates  of  the 
so-called  Nagelflue  of  the  Bigi,  and  refers  to  the  frequent  indenting  and 
pitting  of  the  included  pebbles,  a  phenomenon  often  noted  and  described 
in  this  and  other  similar  conglomerates,  which  he  ascribes  in  part  to 
direct  pressure  and  in  part  to  the  action  of  water,  localized  and  intensi- 
fied by  the  pressure  of  adjoining  pebbles.  He  objects  to  the  notion  that 
such  mechanical  changes  depend  upon  high  temperature,  as  some  have 
suggested. 

THE  SCOTTISH  HIGHLANDS. 

A  further  contribution  to  the  geology  of  the  crystalline  rocks  of  Scot- 
land has  been  given  by  Lapworth  in  an  extended  memoir  entitled  ^'  The 
Secret  of  the  Highlands,"  in  which  he  discusses  the  vexed  question  of 
the  relations  of  the  crystalline  and  the  uncrystalline  rocks,  arriving  at 
results  similar  to  those  of  Callaway,  already  set  forth.  In  the  coast  re- 
gion of  Durness  and  Eriboll,  in  Sutherlandshire,  it  has  been  asserted  by 
previous  observers  that  we  have  a  distinct  ascending  succession  from 
the  basal  Hebridian  gneiss  through  fossiliferous  Paleozoic  limestones 
to  the  micaceous  gneiss  and  schists  of  the  central  Highlands.  Accord- 
ing to  Lapworth,  we  have  at  the  base  a  great  mass  of  coarse-grained 
massive  gneiss,  composed  of  feldspar  and  quartz,  with  hornblende,  and 
more  rarely  with  mica,  the  strata  being  nearly  vertical,  with  a  north- 
west and  ^outheasl  strike.  These  rocks  are  the  Hebridian,  Lewisian  or 
Laurentian  gneiss  of  different  observers.  Besting  unconformably  upon 
this  ancient  gneiss  is  a  second  body  of  strata,  gently  inclined,  with  a 
general  northeast  and  southwest  strike,  and  consisting  of  two  divisions, 
lithologically  very  distinct.    The  lower  is  made  up  of  a  quartzite  with 
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aDnelid-markiugs,  flags,  and  limestones,  the  latter  holding  McusWrea^ 
Murchisaniay  Orihoceras^  and  other  Lower  Paleozoic  forms.  These  oncrys- 
talline  rocks  are  described  as  the  Durness  or  EriboU  series,  and  are  sur- 
mounted, in  apparent  conformity,  by  the  upper  division.  This  consists 
of  flaggy  quartzose,  micaceous  and  chloritic  schists,  with  thick  layers 
of  hornblendic  and  micaceous  flaggy  gneiss,  and  includes  bands  of  dio- 
ritic  and  syenitic  rock,  described  by  some  writers  as  igneous.  There  is 
no  doubt  that  the  older  gneis§es  are  more  ancient  rocks  underlying  un- 
conformably  the  fossiliferous  group,  the  only  question  being  as  to  the 
true  relation  of  the  latter  to  the  younger  schists  and  gneisses  which, 
from  their  first  appearance  at  their  western  outcrop,  form  an  almost 
unbroken  mass,  extending  south  and  east  to  the  central  Highlands,  and 
covering  an  area  of  at  least  15,000  square  miles.  This  area  includes  the 
Caledonian  and  Grampian  gneisses  of  other  authors,  and  those  who,  fol- 
lowing Murchison,  maintain  the  reality  of  the  apparent  supra-position, 
are  forced  to  regard  the  crystalline  rocks  of  this  area  as  altered  Paleo- 
zoic strata  newer  than  the  Durness  limestone.  Various  hypotheses 
have  been  put  forth  to  explain  the  relation  of  these  without  admitting 
such  a  conclusion ;  while  the  British  geological  survey  have  accepted 
the  visible  sequence,  as  it  stands,  with  all  its  consequences.  Murchison 
noticed  to  the  east  of  the  fossiliferous  limestone  of  Loch  Eriboll  what 
he  regarded  as  an  upper  quartzite,  but  this,  according  to  NicoU,  was 
but  a  repetition  of  that  below  the  limestone,  and  was  newer  than  the 
upper  gneiss,  which  he  believed  to  be  a  pre-Oambrian  series  brought 
up  by  a  fault.  Callaway,  in  like  manner,  maintained  that  there  are 
two  Eozoic  gneissic  series  unconformable  the  one  to  the  other,  and  that 
the  fossiliferous  group  was  laid  down  in  discordance  on  both,  and  owes 
its  apparent  infra-position  to  the  younger  gneiss  to  dislocations.  The 
unconformable  suprarposition  of  the  fossiliferous  strata  to  the  lower 
gneiss  is,  according  to  Lapworth,  very  clear.  The  limestone  of  the  Dur- 
ness series,  though  apparently  of  great  thickness,  and  with  gentle  dips, 
he  finds  to  be  made  up  of  a  few  distinct  lithological  zones,  repeated  many 
times  by  a  series  of  faults  or  of  sigmoid  flexures,  and  to  be  visibly  over- 
laid at  a  low  angle  by  wrinkled  micaceous  schists  and  flags,  including 
zones  of  gneissic  and  hornblendic  schists.  Even  where  faulted  against 
the  limestone,  this  upper  series  appears  to  correspond  in  dip  and  strike 
with  the  limestone  series  below,  thus  seemingly  confirming  Murchison's 
view.  All  this  is  seen  in  the  Durness  area,  but  on  proceeding  to  Loch 
Eriboll,  which  lies  in  a  narrow  valley  a  few  miles  to  the  south,  we  find 
on  its  western  side  the  older  gneiss  which  separates  this  from  the  valley 
of  Durness,  wherein  are  seen  only  the  quartzites  and  limestones  resting 
on  this  older  or  Hebridian  gneiss.  In  the  more  eastern  valley  of  Loch 
Eriboll,  however,  while  the  fossiliferous  rocks  of  the  Durness  group  over- 
lie on  its  western  side  the  older  gneiss,  they  are  seen  on  its  eastern  side 
clearly  to  overlie  the  newer  gneiss  of  Murchison,  upon  which  the  quartz- 
ite rests  unconformably,  with  a  conglomerate  at  its  base.  The  so-called 
upper  quartzite  is  but  a  repetition  of  this. 
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ROCKS  OF  THE  BLUE  RIDGE. 

As  regards  the  crystalline  rocks  of  the  southern  part  of  the  Appala- 
chian belt,  J.  B.  Elliott  has  described  several  sections  from  the  great 
'^alley  along  the  border  of  Georgia,  Tennessee,  and  the  Carolinas.  He 
ylopts  the  notions  advanced  by  Bradley  and  some  others  as  to  the 
Paleozoic  age  of  these  crystalline  rocks.  The  Ocoee  and  theKnox  groups 
if  Safford,  which  include  the  Tacouian  and  parts  of  the  succeeding 
•Jambrian,  are  supposed  by  Elliott  to  form,  in  a  metamorphic  condition, 
the  great  gneissic,  micaceous,  and  horhblendic  belt  of  the  Blue  Ridge. 
The  view  here  resuscitated  is  not  sustained  by  any  new  facts.  The  rocks 
>f  this  region,  as  seen  and  described  by  the  writer,  in  northwestern 
Georgia,  are  pre-Cambrian  schists,  chiefly  of  Montalban  age,  withover- 
ying  Taconian  quartzites,  slates,  and  marbles,  the  age  and  relation  of 
;irhich  were  long  ago  correctly  pointed  out  by  Lieber  in  South  Carolina. 
Phe  hypothesis  of  Bradley  has  no  other  argument  in  its  support  than 
:hat  deduced  from  apparent  stratigraphical  succession,  which  is  a«  value- 
«8S  and  misleading  here  as  farther  north  along  the  same  mountain-belt 
n  the  Alps,  in  Wales,  or  in  the  Scottish  Highlands,  in  all  of  which 
*egions  the  fallacy  of  the  metamorphic  hypothesis  and  the  pre-Cam- 
irian  age  of  the  crystalline  schists  is  now  established. 

The  recent  studies  of  Fontaine  in  Virginia  are  important  in  this  con- 
aection  as  showing  the  relation  of  the  crystalline  rocks  of  the  Blue  Ridge 
to  the  base  of  the  Paleozoic  series.  In  the  interval  of  about  sixty  miles 
between  Turk's  Gap  and  Balcony  Falls  he  finds  three  groups  of  rocks. 
The  oldest,  referred  by  him  to  the  Laurentian,  is  described  as  consist- 
ing chiefly  of  coarse  heavy-bedded  granitoid  gneisses,  destitute  of  mica, 
and  containing  a  small  amount  of  hornblende,  which  is  not  well  defined. 
Associated  with  and  overlying  these  are  massive  bedded  rocks,  in  which 
hornblende  predominates,  with  a  triclinic  feldspar  and  some  magnesian 
mica,  doubtfully  referred  by  him  to  the  same  series.  The  second  group, 
called  by  him  Huronian,  includes  chloritic,  argillaceous,  and  hydro-mi- 
caceous schists,  becoming  epidotic,  and  passing  into  massive  beds  de- 
scribed as  felsitic  in  character,  often  concretionary  and  amgydaloidal. 
This  group  abounds  in  copper,  both  native  and  in  sulphuretted  forms. 
The  third  group,  recognized  by  Fontaine  as  the  Primal  series  of  Rogers, 
has  here  a  thickness  of  about  2,400  feet,  and  consists  essentially  of  shales, 
flags,  sandstones,  and  conglomerates.  In  its  upper  fourth  is  found  a  great 
mass  of  quartzite,  carrying  the  Scolithm  typical  of  this  series  in  Penn- 
sylvania and  elsewhere.  Beneath  it  are  intercalated  quartzite  beds, 
sometimes  conglomerate,  and  holding  pebbles  of  the  ancient  gneiss.  The 
basal  conglomerate,  of  unequal  thickness,  varies  in  composition  with 
that  of  the  adjacent  Eozoic  rock,  of  whicJi  it  is  chiefly  composed ;  the  peb- 
bles being  in  some  cases  derived  from  the  Laurentian  gneisses  and  in 
others  from  the  Huronian  schists.  These  basal  beds  are  infiltrated  with 
quartz  and  chlorite,  and  in  some  cases  are  only  distinguished  from  the 
underlying  Huronian  schists,  from  which  they  were  derived,  by  thepres- 
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^uce  of  large  included  fragments  of  these.  The  slates  and  flags  of  the 
Primal  series  are  described  by  Fontaine  as  sometimes  talcose,  pearly,  or 
nacreous  in  character,  and  as  changing  to  kaolin  by  decay.  They  in- 
clude large  masses  of  limonite,  and  in  some  cases  harder  quartzose  beds 
are  charged  with  specular  iron.  The  upper  500  feet  of  the  series  consists 
of  shales,  often  kaolinized,  containing  both  limonite  and  manganese- 
oxide,  and  graduating  into  the  overlying  magnesian  lilnestones  of  the 
Auroral  division  of  Eogers,  which  with  the  underlying  Primal  makes 
up  the  Taconian  series.  The  grgat  Appalachian  belt  of  pre  Cambrian 
rocks,  to  which  the  Blue  Ridge  belongs,  was  overlaid  in  many  other  parts 
of  its  extent  by  strata  of  Paleozoic  age,  as  is  well  known,  and  the  I'ela- 
tions  of  these  give  evidence  that  important  movements  of  the  region 
occurred  at  intervals  until  after  the  close  of  the  Paleozoic  period,  and  in 
many  cases  involved  in  folds  portions  of  Paleozoic  strata,  thus  giving  a 
deceptive  appearance  of  infra-position.  The  fractures  which  often  accom- 
pany these  folds  still  affonl  passage  in  many  cases  to  thermal  waters,  and 
such  waters,  in  past  times,  by  their  action  upon  the  strata  along  their 
course  have  produced  local  changes  by  the  development  of  crystalline 
minerals;  a  phenomenon  alluded  to  above,  which  has  been  adduced  as  an 
evidence  of  the  Paleozoic  age  of  the  true  crystalline  schists. 

The  organic  forms  from  Bernardston,  Mass.,  have  lately  been  studied 
by  Whitfield,  who  describes  them  as  occurring  in  ^^  metamorphic  sandy 
shales,"  and  also  in  an  underlying  bed  of  crystalline  limestone.  In  the 
limestone  he  finds  two  species  of  Fa^osites  not  certainly  identified,  a  form 
resembling  Syringopara^  and  stems  of  crinoids  of  large  size.  The  sandy 
shales  called  by  Dana  <^  laminated  quartzites  "  have  yielded  to  Whitfield 
species  of  Siropkomena^  Spirifera^  and  Ekynchonella^  etc,  besides  a  form 
of  Petraia.  From  all  thesehe  concludes  that  the  limestones  are  Silurian, 
probably  of  Niagara  age,  while  the  shales  are  of  the  age  of  the  Chemung 
or  Middle  Devonian.  It  is  remarkable  that  these  two  rocks,  which  at 
Bernardston  immediately  overlie  each  other,  are  separated  by  so  wide  an 
interval  in  time;  a  fact  testifying  to  great  stratigraphical  irregularities 
in  the  region. 

The  fossiliferous  limestones  of  Littleton,  N.  H.,  also  intimately  asso- 
ciated with  crystalline  schists,  have  in  like  manner  been  examined  by 
Whitfield,  who  reaches  the  conclusion  that  these,  including  Halysites 
catenulata,  Favosites  NiagareivsiSj  Astrocerium  vennstum  Hall,  and  Pen- 
tamerus  nysius  are,  like  those  of  Bernardston,  of  Middle  Silurian  age, 
and  probably  belong  to  the  Niagara. 

NORTH  AMERICAN  CAMBRIAN. 

In  a  late  communication  to  the  Boston  Society  of  Natural  History, 
Bunt  proposes  to  consider  the  Cambrian  rocks  of  the  great  North 
American  basin  as  represented  in  four  typical  areas :  (1)  the  Appala- 
chian, (2)  the  Adirondack,  (3)  the  Mississippi,  and  (4)  the  Cordillera 
area.    To  the  first  of  these  belongs  the  great  thickness  of  much  dis- 
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turbed  sediments  along  tbe  whole  eastern  border  of  tbe  basin,  consti- 
tuting the  First  Gray  wacke  and  the  Sparry  Lime-rock  of  Eaton ;  being 
the  Upper  Taconic  of  Emmons,  and  the  Potsdam  and  Quebec  groups 
of  Logan.  The  Hudson-River  group,  as  originally  defined,  included 
the  whole  of  the  Cambrian  Appalachian,  besides  some  of  the  under- 
lying Taconian  slates  and  portions  of  overlying  Ordovician  beds,  of  Lo- 
raiue  age,  in  consequence  of  which  the  name  of  Hudson-River  group 
came  to  be  regarded  as  the  paleontological  equivalent  for  the  Loraine. 
The  Adirondack  area  of  the  Cambrian  includes  the  stable  and  little-dis- 
turbed  area  around  the  Adirondack  Mountains,  embracing  the  Cham- 
plain  and  Ottawa  Basins,  in  which  the  series  is  represented  only  by  the 
Potsdam  and  Calciferous  divisions,  corresponding  apparently  to  but  a 
email  portion  of  Cambrian  time.^  The  physical  conditions  of  the  Mis- 
sissippi area,  as  seen  in  the  valley  of  the  upper  Mississippi,  appear  to 
have  been  similar  to  those  of  the  Adirondack  region.  The  region  of 
the  Cordilleras,  in  which  great  developments  of  Cambrian  rocks  are 
met  with,  presents  conditions  of  deposition  unlike  the  other.  While  in 
the  Adirondack  area  there  is  a  break,  both  paleontological  and  strati- 
graphical,  between  the  Cambrian  and  the  Ordovician,  which  begins  in 
some  places  with  the  Chazy  and  in  others  with  the  Trenton,  we  have, 
according  to  the  late  studies  of  Walcott  in  Nevada,  a  gradual  passage 
from  the  Cambrian  to  the  Ordovician  (Lower  Silurian  or  second  fauna  of 
Barrande).  ''In  this  section,"  he  remarks,  <^  wehavean  illustration  of  the 
gradual  extinction  of  an  older  fauna  as  a  new  one  is  introduced,  the 
sedimentation  continuing,  and  ^no  physical  disturbance  occurring  to 
change  the  conditions  of  animal  life."  The  break  between  the  Calcifer- 
ous and  the  Chazy  is  here  filled.  It  is  to  be  remarked  in  this  connec- 
tion that  the  fossils  of  the  Levis  limestone  of  Canada  (the  Sparry  Lime- 
rock  of  Eaton)  were  long  since  declared  by  Billings  to  occupy  an  inter- 
mediate position,  and  constitute  a  passage  from  the  Calciferous  to  the 
Chazy.  From  the  incomplete  data  which  we  now  possess  with  regard 
to  the  lower  Paleozoic  rocks  of  the  northwest  side  of  Newfoundland^ 
there  is  little  doubt  that  further  studies  there  will  add  to  our  knowledge 
of  the  relations  of  the  first  and  second  faunas,  and  help  to  illustrate  the 
conception  of  an  unbroken  succession.  The  notion  that  breaks,  uncon- 
formities, and  sudden  transitions  should  form  the  basis  of  classification 
in  stratified  rocks,  is  growing  obsolete.  (See  further,  for  details  of  the 
Paleozoic  rocks  of  the  Cordillera  region,  the  account  of  the  Geology  of 
the  Eureka  district  in  Nevada.) 

In  the  Grand  Canon  of  the  Colorado  there  is  found  immediately  below 
the  Devonian  a  series  of  Cambrian  strata,  known  as  the  Tonto  group, 
containing  an  abundant  fauna  like  that  of  the  Potsdam  of  4he  Missis- 
sippi mrea.  This  group  rests  unconformably  upon  a  vast  series  of  un- 
crystalline  shales,  sandstones,  and  limestones,  measuring  over  11,000 
feet,  and  including  1,000  feet  of  interbedded  igneous  rocks,  constituting 
the  Grand  Ga£Lon  and  Chu-ar  groups  of  Powell.    These  have  afforded 
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Boine  few  organic  forms,  as  yet  nndescribed,  which  lead  Walcott  tx) 
regard  this  lower  series,  lying  between  the  Tonto  group  and  the  crystal- 
line rocks  below,  as  also  of  Cambrian  age,  though  they  had  previously 
been  regarded  by  Powell  as  pre-Cambrian.  These  rocks,  judging  from 
the  collections  seen  by  the  writer,  are  wholly  uncrystalline  sandstones  and 
shales,  unlike  the  Taconian  in  character,  and  it  is  suggested  by  Wal- 
cott that  the^'  may  correspond  to  the  Keweenian,  which  occupies  a  po 
sition  between  the  Taconian  and  the  Potsdam,  being  separated  from  thit 
latter  by  a  great  unconformity  and  vast  erosion.  The  Keweenian,  more 
over,  as  the  writer  has  shown,  presents  evidences  of  organic  forms. 
Until,  however,  these  rocks  of  the  Grand  Canon  and  of  the  Keweenian 
series  shall  have  been  found  to  include  the  representatives  of  the  first 
fauna  of  Barrande  it  would  be  unphilosophical  to  include  either  of  them 
in  the  Cambrian.  Few  thoughtful  geologists  now  suppose  this  fauna  to 
mark  the  dawn  of  organic  life,  and  we  may  hope  to  find  beneath  its 
horizon  a  long  series  of  organic  forms  stretching  far  backward  through 
what  have  been  aptly  termed  the  Transition  rocks  to  those  of  the  Primi- 
tive time. 

The  great  series  of  silicious  and  argillaceous  rocks,  with  some  in- 
-  eluded  limestones  and  beds  of  crystalline  iron  ores,  found  to  the  north- 
west of  Lake  Superior,  which  were  provisionally  designated  by  the  pres- 
ent writer  as  the  Animikie  series,  have  since  been  studied  by  N.  H. 
Winchell,  in  Minnesota,  and  found  to  have  a  thickness  of  not  less  than 
10,000  feet.  These  rocks,  which  underlie  the  Keweenian,  are,  in  the  ab- 
sence of  these,  unconformably  overlaid  by  the  horizontal  Cambrian 
sandstones  of  the  Mississippi  area,  as  is  well  seen  on  the  Saint  Louis 
River,  in  Minnesota,  and  have  been  by  the  writer  referred  to  the  Taco- 
nian. They  have  lately  yielded  him  the  remains  of  an  organism  believed 
to  be  a  sponge.  The  Keweenian  series  itself  in  places  rests  upon  these 
rocks,  as  elsewhere  upon  the  Huronian,  the  Laurentian,  and  at  Duluth, 
upon  rocks  which  have  been  referred  by  the  writer  to  the  Norian  series. 
He  has  suggested  that,  as  long  since  claimed  by  Emmons  and  Hough- 
ton, some  of  the  iron-orebeariqg  rocks  of  northern  Michigan  belong  to 
the  Animikie  or  Taconian  series,  although  hitherto  confounded  with  the 
Huronian  rocks  of  the  region,  with  which  both  here  and  in  the  Atlantic 
belt  they  have  certain  resemblances. 

The  Cambrian  rocks  along  the  eastern  side  of  the  Atlantic  belt,  as 
seen  in  Newfoundland,  New  Brunswick,  and  Massachusetts,  present 
an  important  field  for  comparative  study.  W.  S.  Dodge  has  lately  re- 
examined these  rocks,  as  seen  in  the  latter  region.  The  argillites  and 
conglomerates  of  the  Boston  basin,  as  has  long  been  known,  afford  at 
Braintree  a  Cambrian  fauna,  which  has  been  referred  to  the  Menevian 
horizon.  It  is  there  found  abundantly  in  argillite  beds,  which  dip  with 
a  high  angle  to  the  south,  and  have  a  maximum  thickness  of  500  feet. 
Their  precise  relation  to  the  conglomerates  of  the  region  is  left  undeter- 
mined.   These  strata  are  traversed  both  by  feldspathic  and  by  pyrox- 
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enic  eruptive  rocks.  Mr.  Dodge  there  distinguishes  an  older  (the  Brain- 
tree)  and  a  younger  (the  Quincy)  syenite,  the  latter  holding  numerous 
fragments  of  a  fine-grained  black  diabase,  as  well  as  fragments  of  a 
tine-grained  syenite,  but  it  is  not  clear  that  any  of  these  are  derived 
from  the  older  syenite.  The  younger  of  these  overlies  the  slates,  and 
the  older  would  also  appear  to  be  more  recent  than  these,  but  the 
point  is  not  clearly  brought  out.  The  slates  in  the  vicinity  of  the  intru- 
sive masses  are  altered,  and  present  large  oval  cavities  partially  filled 
withepidote,  sometimes  irregularly  distributed  and  sometimes  scattered 
along  discolored  bands  parallel  to  the  stratification.  The  writer  has 
observed  similar  conditions  elsewhere  in  the  slates  of  the  Boston  basin 
in  proximity  to  intrusive  rocks. 

SILURIAN,    CAMBRIAN,  AND  TACONXAN. 

I.  0.  White,  of  the  second  geological  survey  of  Pennsylvania,  has 
described  the  unconformable  superposition  of  the  Oneida  sandstone, 
the  base  of  the  (true)  Silurian,  to  the  Hudson-Biver  group,  as  well  seen 
on  the  Erie  railroad  near  Otisville,  N.  Y.,  the  dip  of  the  former  being 
there  28^  and  that  of  the  latter  43^  to  the  north,  while  the  lower  series 
has  an  eroded  surface,  and  has,  moreover,  furnished  fragments  to  the 
overlying  sandstone.  Similar  evidences  are  seen  at  the  Lehigh  Water- 
gap.  This  stratigraphical  unconformity,  though  sometimes  questioned, 
was  long  since  pointed  out  by  H.  D.  Bogers,  and  was  confirmed  by  the 
present  writer  in  1878.  In  this  connection,  there  arises  an  important 
question  as  to  the  geological  position  of  the  so-called  Hudson-Biver 
slates.  The  evidence  from  the  valleys  of  central  Pennsylvania,  as  well 
as  on  the  north  shore  of  Lake  Ontario,  is  that  there  is  no  unconformity 
nor  stratigraphical  break  between  the  Oneida  sandstone  and  the  Lo- 
raine  shales,  which  are  often  regarded  as  identical  with  the  Hudson- 
Biver  slates.  As  has,  however,  been  pointed  out  by  the  present  writer, 
the  Hudson-Biver  group,  as  at  first  proposed  by  Vanuxem,  was  by  him 
made  to  include  not  less  than  three  distinct  groups  of  argillaceous 
strata,  two  of  which  he  declared  to  be — in  eastern  Pennsylvania,  at 
least — geographically  distinct,  namely,  the  fossiliferous  Loraine  shales 
of  the  central  valleys,  there  lying  conformably  beneath  the  Oneida 
sandstones,  and  the  uon  fossiliferous  argillites  of  the  great  Appalachian 
valley,  which,  as  described  above,  are  unconformably  overlaid  by  this 
same  Oneida  sandstone.  The  Loraine  shales,  according  to  Hunt,  are^ 
so  far  as  yet  known,  unrepresented  in  the  great  valley,  where,  however, 
besides  the  roofing-slates  belonging  to  the  Lower  Tacouic — the  Trans- 
ition Argillite  of  Eaton — there  is  in  many  places  a  great  development 
of  red  sandstone,  conglomerates,  and  argillites,  the  continuation  in 
Pennsylvania  of  the  First  Gray wacke  of  Eaton,  which  from  southern 
New  York  is  traced  east  of  the  Hudson,  and  thence  to  Quebec  and 
beyond.  This  is  the  Cambrian  of  the  Appalachian  ai*ea,  the  Upper  Ta- 
oonio  of  Emmons,  and  the  Potsdam  and  Quebec  groups  of  Logan,  which| 
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from  tlie  valley  of  the  Hudson  to  that  of  the  Saiut  Lawreuce,  hae  been 
kuowu  as  the  Hudson-Biver  group,  with  theioclusioD,  however,  in  parts 
of  its  distribution,  as  in  Pennsylvania,  of  Lower  Taconic  slates,  and 
elsewhere  of  overlying  Loraine  shales. 

The  appended  table  representing  the  nomenclature  of  Eaton,  as  pro- 
Xiosed  by  him  fifty  years  since,  with  the  modern  names  given  to  his. divis- 
ions, will  serve  to  show  the  relations  of  the  great  groups  mentioned  to  the 
Silurian  rocks  above  and  the  older  crystalline  strata  beneath,  and  may 
be  read  in  connection  with  the  classification  of  Eozoic  and  Paleozoic 
rocks  given  in  the  report  for  1882.  The  Potsdam  sandstone  had  not,  in 
the  time  of  Eaton,  been  recognized  as  distinct  from  the  Calciferous  sand- 
rocks.  The  student  of  American  geology  familiar  with  its  history  will 
note  that  the  great  stratigraphical  error  of  Mather  and  his  followers 
was  in  denying  the  distinctness  of  the  First  Gray  wacke  of  Eaton,  and 
in  asserting  its  identity  with  the  Second  Gray  wacke,  or,  in  other  words, 
in  denying  the  existence  of  a  Gray  wacke  series  beneath  the  horizon  of 
the  Trenton  limestone.  There  are,  in  fact,  two  such  lower  series,  for  the 
great  mass  of  sandstones  and  shales  which  make  up  the  Primal  of  Kog- 
ers,  and,  as  they  occur  in  Virginia,  have  been  described  above  by  Fon- 
taine, occupy  a  position  below  the  granular  lime-rock  of  Eaton,  and  con- 
stitute a  Taconiau  Graywacke,  not  indicated  in  the  table. 
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The  distiDCtDess  of  the  Taconian  from  the  overlying  CambriaD,  at  one 
time  iDcladed  with  it  under  the  name  of  Upper  Taconic,  being  apparent, 
there  is  no  longer  any  reason  for  calling  the  latter  Taconic,  or  using 
this  name  as  a  synonym  for  Cambrian,  as  is  done  by  Marcou  ;  nor  yet 
in  arguing,  from  the  Cambrian  fauna  found  in  the  upper  rocks,  the 
Cambrian  or  Lower  Silurian  age  of  the  Lower  Taconic,  as  is  done  by 
Dana. 

^  In  the  last  year's  report  reference  was  made  to  the  recognition  by 
Crosby  of  a  great  series  of  rocks  in  Trinidad,  the  Caribbean  group  of 
Guppy,  which  are  unconformably  overlaid  by  fossiliferous  Cambrian 
strata,  and  have  moreover  the  lithological  charactei*s  of  the  North 
American  Taconian,  the  Lower  Taconic  of  Emmons,  and  the  Itacolu- 
mitic  group  of  Lieber.  Crosby  has  since  noticed  a  great  development  in 
the  mountains  of  eastern  Cuba  of  a  similar  series,  where  they  form  a  belt 
six  or  eight  miles  wide,  and  are  highly  inclined,  with  an  east  and  west 
strike.  They  include  great  masses  of  white  crystalline  limestone,  often 
micaceous  and  associated  with  hydro-micaceous  and  chloritic  schists. 
These,  with  the  similar  rocks  of  Trinidad  and  the  Spanish  Main,  he  com- 
pares with  the  Lower  Taconic  rocks  of  western  New  England,  and  des- 
ignates as  Taconian.  They  are,  according  to  him,  entirely  distinct  from 
another  great  series  of  uncrystalline  limestones  with  sandstones  and 
fissile  slates,  with  which  they  have  been  confounded,  which,  though  they 
have  as  yet  yielded  no  fossils,  are  supposed  to  be  equivalent  to  the  Meso- 
zoic  and  Tertiary  strata  of  San  Domingo  and  Jamaica. 

GEOLOGY  OF   SPAIN. 

Barrois  has  lately  published  an  important  memoir  on  the  ancient  rocks 
of  Galicia  and  the  Asturias  in  Spain,  some  of  the  results  of  which  throw 
light  on  American  geology.  The  ])rimitive  rocks  of  the  Cantabrian 
chain,  granites,  gneisses,  and  crystalline  schists,  are  in  these  provinces 
overlaid  by  a  great  mass  of  strata  including  the  whole  Paleozoic  suc- 
cession from  the  base  of  the  Cambrian  to  the  top  of  the  coal  meas- 
ures. In  the  province  of  Toledo  the  base  of  this  series  is  a  Scoli- 
thus  sandstone,  which,  according  to  Cortazar,  there  rests  directly  upon 
the  crystalline  schists ;  but  in  the  Asturias  there  are  found  beneath  a 
similar  sandstone  a  hundred  meters  or  more  of  limestone  and  shales 
containing  an  abundant  Cambrian  fauna,  including  several  si>ecie8  of 
ParadoxtdeSjV^ith  ConoccphaliteSj  Arionellus^  and  acystidean.  Between 
these  fossiliferous  strata  and  the  crystalline  schists  there  intervenes  in 
the  region  under  notice  a  volume  of  not  less  than  3,000  meters  of  strata 
described  as  argiliites  and  quartzites,  with  dolomites  and  limestones, 
sometimes  saccharoidal  and  cipolin  marbles,  with  beds  of  specular  iron. 
This  great  series  of  unfossiliferous  strata  is  included  with  the  overlying 
fossiliferous  beds  by  Barrois,  under  the  common  nameof  Cambrian,  which 
he  defines  as  including  the  first  fauna  of  Barrande.  To  these  succeed 
immciliately,  and  without  a  stratigrapbical  break,  the  Scoliihns  beds 
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that  contaiD,  besides,  Bihbites  and  Cruzianaj  and  are  described  ^^  fdeu- 
tical  in  character  with  the  Armoricao  saudstonc  of  Brittany.  They  are 
ibllowed  by  a  great  concordant  series,  in  which  the  forms  of  Barrande's 
second  and  third  faunas  are  abundant.  These  strata,  measuring  in  all 
about  GOO  meters,  with  the  basal  sandstone,  have  near  the  middle  the 
roofing-slates  of  Luarca,  which,  like  those  of  Angors  in  France,  con- 
tain the  forms  of  the  second  (or  Ordovician)  faunas,  while  higher  in  the 
8<*ries  are  slat*  s  and  limestonc^s  with  the  third  or  true  Sihirian  fauna. 
Barrois  applies  the  name  of  Silurian  to  the  rocks  of  both  the  second 
and  third  faunas,  and  includes  therein,  though  not  without  hesitation, 
the  Scolithus  sandstone,  which  he  admits  should,  in  accordance  with 
the  views  of  British  geologists,  be  included  with  the  first  fauna.  The 
Scolithus  of  these  sandstones  would  seem  to  be  similar  to  that  of  the 
Potsdam  of  the  Adirondack  region  (long  since  shown  to  be  distinct 
from  that  of  the  Primal  sandstone  of  Rogers),  and  is  described  by  Bar- 
rois as  exhibiting  an  internal  tube,  and  as  resembling  Veriicillopora^  to 
which  he  compares  it.  The  Scolithus  found  at  Port  Henry  on  Lake 
Champlain  shows  this  internal  tube. 

The  American  geologist  is  here  reminded  of  the  typical  Potsdam 
which  rests  on  the  crystalline  rocks  in  the  Adirondack  region,  while 
near  by,  in  Vermont  and  New  York,  are  found  the  slates  and  lime- 
stones of  a  still  lower  Cambrian  horizon,  the  so-called  Lower  Pots- 
dam, between  which  and  the  ancient  crystalline  rocks  are  interposed, 
along  the  Appalachians,  several  thousand  feet  of  quartzites,  slates, 
and  limestones,  constituting  the  Taconian,  which  may  well  be  repre- 
sented by  the  3,000  meters  of  strata  found  by  Barrois  in  Galicia  be- 
tween the  primitive  schists  and  the  base  of  the  fossiliferous  Cambrian. 

The  Devonian,  which  overlies  conformably  the  Silurian  in  this  part 
of  Spain,  has  a  thickness  of  not  less  than  1,000  meters,  and  includes  a 
great  amount  of  limestones  and  an  abundant  fauna.  It  is  succeeded  by 
the  carboniferous,  having  at  its  base  a  great  limestone  member,  and 
above,  2,000  or  3,000  meters  of  coal  measures,  with  more  than  eighty  coal 
seams,  many  of  them  of  value.  The  carboniferous  limestone  is  in  part 
doloniitic,  and  is  remarkable  for  its  great  deposits  of  ores  of  zinc,  lead, 
manganese,  cobalt,  and  mercury,  which  are  found  in  veins  and  fissures 
in  these  rocks,  and  according  to  Sullivan  and  O'Reilly  are  post  Eocene 
in  age. 

,  TRIAS  OF  EASTERN  NORTH  AMERICA. 

Prof.  George  U.  Cook  has  discussed  the  history  of  the  Mesozoic  areas 
of  eastern  North  America,  constituting  the  new  red  sandstone,  which 
probably  include  both  Jurassic  and  Triassic  beds,  and  have  already 
been  considered  in  the  report  of  last  year.  Cook  regards  those  from 
South  Carolina  to  Massachusetts,  and  probably  also  those  ot  the  Brit- 
ish provinces,  as  having  been  at  one  time  in  some  way  connected,  and 
supposes  that  a  great  extent  of  these  sediments  thus  defined  was  after 
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wards  broken  np  into  the  present  areas  by  a  number  of  axes  of  eleva- 
tion,  or  else  by  great  faults. 

Dana  has  since  reviewed  this  subject  at  some  length  and  takes  a  dif- 
ferent view,  no  remarks  that  Cook's  supposed  area,  1,000  miles  or  more 
in  length,  of  Mesozoic  sandstones,  now  covering  regions  that  are  1,000 
feet  or  more  above  sea-level,  must  either  have  been  marine  or  lacustrine, 
neither  of  which  conclusions  is  in  accordance  with  what  we  know  of 
the  rocks  in  question.  Those  of  the  Connecticut  valley  are  appar- 
ently of  fluvatile  and  estuary  origin,  and  the  same  is  probably  true  of 
other  areas.  The  deposits  of  coarse  and  fine  material,  as  long  since 
pointed  out  by  Edward  Hitchcock,  came  from  rocks  bordering  on  the 
existing  areas,  and  show  th^ftthe  basin  could  not  have  extended  much 
beyond  its  present  limits.  The  materials  bear  evidence,  in  the  distri- 
bution of  materials  of  varying  coarseness,  of  alternate  swift  and  slow 
currents.  The  coarser  sediments  are  most  common  along  the  borders  of 
the  present  areas,  where,  however,  they  occur  interruptedly. 

In  all  these  respects  their  distribution  corresponds  to  that  of  the 
latter  valley-deposits  of  the  Connecticut  Eiver.  The  elements  of  the 
sandstones  are  the  result  of  mechanical  disintegration  of  the  crystal- 
line rocks  of  the  margin,  including  not  only  quartz  but  undecayed  feld- 
spar, suggesting,  as  remarked  by  Dana,  a  disintegration  of  the  adjacent 
crystalline  rocks.  He  notes  in  this  connection,  tha.t  <' disintegration 
by  the  rusting  of  the  mica  (biotite)  is  now  making  (to  the  east  of  New 
Haven),  just  such  granitic  sand  as  constitutes  the  coarse  (Triassic)  sand- 
stone of  East  Haven."  Dana  compares  the  material  of  the  Trias  of  the 
Connecticut  valley  to  the  stratified  drift  of  post-Pliocene  age  in  the  same 
valley,  and  conceives  these  Mesozoic  sandstones  and  conglomerates  to 
have  accumulated  in  a  great  estuary  in  a  glaciated  region.  The  various 
Triassic  areas  are  parallel  to  old  lines  of  uplift,  which  in  Pennsylvania 
correspond  to  the  sigmoid  form  of  the  ancient  topography.  This  great 
area  was  distinct  from  that  of  the  Connecticut  valley. 

SERPENTINES  AND  RELATED  ROOKS. 

The  question  of  the  geological  age  and  the  origin  of  serpentines 
was  discussed  in  the  report  for  1882.  The  present  writer  has  since 
published  an  extended  memoir  on  serpentines,  repeating  with  detail 
many  of  the  facts  there  noticed,  and  recalling  the  history  of  the  ser- 
pentines as  found  at  various  geological  horizons  in  the  Laurentian, 
the  Huronian,  the  Montalban,  and  the  Taconian  series,  as  well  as  the 
later  development  of  it  in  the  Silurian,  in  the  remarkable  bed  of  serpen- 
tine formerly  exposed  among  the  dolomitic  strata  of  the  Onondaga  salt- 
group  at  Syracuse,  N.  Y.  He  has  noticed  the  serpentine  associated 
with  limestone  in  the  Laurentian  series  at  New  Bochelle,  N.  Y.,  where 
it  occurs,  both  mingled  with  limestone,  forming  varieties  of  ophic^alcite 
like  those  common  elsewhere  in  the  Laurentian,  and  also  constituting 
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great  bedded  masses,  tbe  whole  interstratified  with  the  gneisses  of  the 
series. 

He  has  further  described  the  remarkable  locality  of  serpentine  on 
Staten  Island.  This,  which  forms  a  bold  ridge  of  some  miles  in  lengthy 
was  formerly  described  as  eruptive,  and  correlated  with  the  intrusive 
diabase  belt  of  the  Mesozoic,  which  extends  parallel  with  it,  a  little  to 
the  west,  on  the  same  island.  While  tbe  Triassic  sandstone  lies  along  the 
western  base  of  the  serpentine  ridge,  its  southern  and  eastern  bases  are 
covered  by  nearly  horizontal  Cretaceous  beds.  Britton,  who  redescribed 
and  mapped  this  region  in  1880,  regarded  it  as  a  protruding  mass,  belong- 
ing to  the  Eozoic  rocks  below,  a  view  confirmed  by  the  present  writer, 
according  to  whom  its  prominent  position  is  due  to  the  fact  that  it  was 
left  exposed  by  the  subiierial  decay  of  the  inclosing  gneiss  rocks — which 
became  kaolinized,  while  the  serpentine,  though  softer,  resists  to  a 
greater  extent  chemical  change — and  was  subsequently  surrounded  by 
Mesozoic  strata,  from  the  midst  of  which  it  now  rises. 

The  similar  occurrences  of  serpentine  in  New  York  City,  at  Hoboken^ 
and  again  in  Chester  County,  Pennsylvania,  are  also  redescribed  by  the 
writer.  The  latter  appear  as  protruding  masses  among  gneisses  and 
mica-schists  referred  to  the  younger  or  Montalban  series ;  but  it  remains 
uncertain  whether  their  stratigraphical  place  is  in  these  or  in  the  older 
Laurentian  gneisses,  which  underlie  them  directly  in  these  regions.  The 
Laurentian  of  the  high  lands  on  Manhattan  Island  appears  to  be 
overlaid  in  parts  by  areas  of  younger  gneisses  and  micaschista,  the 
remaining  portions  of  a  mantle  of  Montalban ;  a  circumstance  which 
makes  it  doubtful  whether  the  serpentine  masses  are  to  be  referred  to 
the  one  or  to  the  other  series,  though  they  are  regarded  as  probably 
Laurentian. 

The  writer  has  also  described  in  detail  the  ma^s  of  serpentine  and 
eupbotide  which  rises  from  the  Tertiary  rocks  at  Monteferrato,  in  Tus- 
cany, and  shows  that  it  is  not  intrusive,  but  a  protruding  portion  of  the 
underlying  Eozoic  series,  identical  with  tbe  greenstone  group  of  tbe 
Alps,  and  probably  Huronian.  He  maintains  theaqueousoriginof  ser- 
pentine, and  its  formation  from  sea- water  through  tbe  intervention  of 
solutions  of  silicate  of  lime  or  soda  from  subterranean  sources.  The 
relations  of  the  serpentine  to  tbe  limestones,  with  which  they  are  often 
associated,  are  compared  to  those  of  bedded  or  concretionary  flint  or 
chert.  While  many  geologists  have  concluded,  from  tbe  results  of  micro- 
scopic study  and  the  frequent  association  of  olivine  and  enstatite  with 
serpentine,  that  the  latter  has  been  formed  by  tbe  hydration  of  tbe  two 
silicates  before  named,  several  recent  Italian  observers,  among  them 
Issel,  Mazzuoli,  and  Capacci,  suppose  tbe  material  ot  serpentine  to  have 
been  ejected  in  a  bydrated  form  from  tbe  earth's  interior  into  the  sea^ 
as  an  aqueous  magma,  which  consolidated  into  serpentine,  and  by  de- 
hydration gave  rise  to  tbe  olivine  and  enstatite  often  found  with  it. 
This  hydroplutonic  hypothesis,  conlessedly  gratuitous,  is  a  concession 
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to  the  evidence  in  favor  of  the  apparently  aqueous  deposition  of  ser- 
pentine rocks. 

In  this  connection  should  be  mentioned  the  recent  conclusions  with 
regard  to  the  great  deposits  of  olivine  rock,  once  described  as  of  igneous 
and  eruptive  origin,  but,  from  recent  observations  in  many  parts  of  the 
globe,  now  coming  to  be  regarded  as  a  stratified  indigenous  rock.  The 
recent  studies  of  Tornebohm,  Brogger,  and  others  of  the  olivine  rocks  ot 
Norway  unite  in  showing  it  to  be  one  of  the  stratified  rocks  of  that  re- 
gion, where  it  is  intercalated  with  other  crystalline  schists.  A  similar 
conclusion  was  announced  by  the  present  writer,  in  1879,  with  regard 
to  the  bedded  olivine  rocks  of  North  Carolina;  while  the  recent  studies  in 
Greece,  by  Diller,  show  that  the  olivine  rock  of  Mount  Ida,  in  the  Troad, 
passes  into  olivine-bearing  talcose  schists,  and  is  associated  with  crys- 
talline limestones  and  with  other  crystalline  schists.  Julien  has  recently 
discussed  the  olivinerocks  of  North  Carolina,  of  which  he  recognizes  the 
sedimentary  character  and.their  interstratificatiou  with  homblendic,  tal- 
cose, and  chalcedonic  rocks,  which  he  supposes  to  result  from  the  alter- 
ation of  the  olivine ;  but  he  seeks  for  the  origin  of  all  this  in  beds  of 
olivine  sand,  for  which  he  imagines  an  igneous  source.  Varieties  of 
olivine  are  known  to  be  formed  by  igneous  fusion,  but  its  mode  of  oc- 
currence in  these  and  other  crystalline  schists,  and  in  crystalline  lime- 
stones, is  incompatible  with  such  an  origin,  and  only  explicable  on  the 
theory  of  its  aqueous  origin. 

This  question  assumes  a  curious  geological  importance  in  connection 
with  the  hypothesis  of  the  permanency  of  oceanic  basins.  The  little* 
reefs  which  m&ke  up  the  islands  of  St.  Paul  are  situated  nearly  under 
the  equator,  in  the  mid-Atlantic,  longitude  29^  2'  west,  and  rise  ab- 
ruptly from  400  or  500  fathoms  of  water,  which  are  found  within  one 
and  two  miles  of  them.  The  rocks  of  which  they  consist  have  just 
been  examined  by  E^nard  and  found  to  consist  of  a  common  variety  of 
olivine  rock,  containing,  besides  this  mineral,  portions  of  actinolite,  and 
a  variety  of  pyroxene,  with  grains  of  chromite  or  picotite;  the  whole  ar- 
rangement of  these  elements  resembling  greatly  the  so-called  gneissic 
structure  which  characterizes  certain  crystalline  schists.  In  a  word, 
the  rock  of  St.  Paul's  has  the  characters  of  an  Eozoic  crystalline 
schist  rather  than  those  of  an  eruptive  rock.  It  has  been  suggested 
that  these  little  islands  are  the  remaining  summit  of  a  submerged  con- 
tinental area,  a  vanished  Atlantis,  the  mountain  peaks  of  which  were 
of  crystalline  schists,  a  view  to  which  R^nard  inclines,  and  which  co-in- 
cides  with  the  conclusions  now  deduced  from  the  study  of  similar  rocks  in 
Norwaj'^,  in  Greece,  and  in  North  America.  The  significance  of  the  dis- 
covery in  mid-ocean  of  stratiform  crystalline  rocks  like  those  of  our 
continental  areas  is  obvious. 

SILICIOUS  DEPOSITS. 

Sorby's  microscopical  observations  in  1880  showed  that  in  many  sand- 
stones there  has  been  a  deposit  of  silica  in  the  form  of  quartz  upon  the 
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detrital  grains  of  this  mineral  composing  the  rock,  in  snch  a  mannei 
that  there  is  perfect  optical  and  crystalline  continuity  between  these 
and  the  deposited  layer,  each  fragment  serving  as  a  naclens  and  having 
been  changed  into  a  definite  crystal.  This  process,  by  infiltration,  has 
servofl  to  consolidate  the  grains  in  many  cases  into  a  hard  qaartzite. 
The  careful  microswjpic  studies  of  Irving  have  furnished  many  illnstra- 
tions  of  this  process  in  the  Pots<lam  and  Saint  Peter's  sandstones  in  Wis- 
consin. The  cr^'stalline  nature  of  many  sandstones  was  long  ajro  i)ointed 
out  by  die  de  Beaumont,  and  later  by  Daubree.  Brainard,  of  Ohio,  in 
1860,  called  attention  to  the  crystalline  character  of  certain  sandstones 
in  that  State,  which  he  then  conceived  to  be  due  to  chemical  deposition 
firom  water.  Young's  later  observations  are  to  the  same  effect,  and 
show  that  the  deposited  quartz  is  oriented  with  the  inclosed  grain. 
Irving  notices  that  the  tendency  of  silica  to  deposit  itself  upon  a  crys- 
talline nucleus  has  been  exeited  on  the  surface  of  weathered  sand- 
stones, forming  thereon  a  vitreous  crust.  A  deposition  of  dissolved 
silica  is  also  conspicuous  in  the  Potsdam  sandstone  of  Lake  Cham- 
plain,  as  described  by  the  writer,  where  certain  beds  are  changed  into 
hard  quartzite  and  others  are  made  up  of  grains  agglutinated  by  a 
chalcedonic  cement.  From  similar  fEicts  Hall  long  since  concluded  thai; 
the  beds  of  Potsdam  sandstone  in  Iowa  had  been  in  great  part  depos- 
ited from  aqueous  solution.  It  is  probably  in  the  absence  of  nuclei 
which  determine  the  crystallization  of  dissolved  silica  that  this  sub- 
stance often  separates  in  a  hydrated  uncrystalline  form  as  hyalite, 
opal,  or  silicious  sinter. 

THE  ORIGIN  OF  IRON  ORES. 

The  great  deposits  of  magnetite  and  specular  iron  are  generally  held 
to  be  of  aqueous  origin,  though  some  have  maintaineil  them  to  be  erup- 
tive. It  is  known  that  magnetite  crystallizes  out  during  the  slow  cool- 
ing from  fusion  of  basic  ferriferous  silicates,  and  is  common  in  many 
eruptive  rocks.  Julian  has  suggested  that  the  separation  of  magnetite 
from  these,  and  its  concentration  by  the  action  of  water,  as  seen  in  the 
washing  of  sands  on  a  beach^  may  have  given  rise  to  the  l)e<l8  of  mag- 
netic iron  ore  found  in  crystalline  stratified  rocks.  This  view  has  been 
criticised  by  Newberry,  who  maintains  the  accepted  theory,  that  they 
have  been  deposited  from  solution.  He  points  out  that  these  beds  are 
often  of  great  thickness,  and  are  frequently  directly  inclosed  in  crystal- 
line limestones,  or  in  highly  argillaceous  schists,  both  of  which  rocks  in- 
dicate a  very  different  mode  of  deposition  to  that  required  for  iron  sands, 
which,  as  concentrated  on  our  sea-shores,  are  also  accompanied  by 
layers  of  quartz  sand. 

PAUSIOZOIG  ROOKS  OF  NEVADA. 

Arnold  Hague,  in  a  preliminary  report  of  the  Geological  Survey  of 
the  United  States,  has  given  us  the  results  of  a  detailed  study  of  the 
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geology  of  the  Eureka  district  in  Nevada,  with  the  help  of  Waicott  iu 
paleontology  and  Iddings  in  lithology.  This  district  was  selected  both 
as  a  typical  region  for  the  study  of  the  geology  of  the  Great  Basin,  and 
also  as  one  of  economic  importance  from  its  mines  of  precions  metals» 
From  the  great  plateau,  here  about  6,000  feet  above  sea-level,  the  Eu- 
reka Mountains  rise  from  2,500  to  4.000  feet,  and  form  an  almost  de- 
tached mass  of  Paleozoic  strata,  with  eruptive  rocks  of  Paleozoic  and 
more  recent  dates.  The  Paleozoic  sediments  of  the  region  have  been 
broken  up  by  an  intricate  system  of  faults,  with  flexures,  into  several 
great  masses  or  blocks,  from 'a  comparative  study  of  which  it  has  been 
possible  to  reconstruct  the  geological  succession,  and  with  the  aid  of 
paleontology  to  give  a  more  complete  view  than  has  yet  been  obtained 
of  the  Paleozoic  series  of  the  Great  Basin.  The  stratigraphical  col- 
umn, from  the  lowest  exposed  beds  of  the  Cambrian  to  the  summit  of 
the  coal  measures,  has  a  thickness  of  not  less  than  30,000  feet,  of  which 
over  11,000  feet  are  limestones  or  dolomites,  and  5,000  feet  quartzite, 
and  presents  but  a  single  break,  which,  marked  by  unconformity,  ap- 
pear in  the  midst  of  the  second  fauna.  The  name  of  Silurian  is 
given  by  the  author  to  the  rocks  holding  the  second  and  third  faunas 
of  Barrande,  that  of  Cambrian  being  reserved  for  the  first,  but  in 
the  great  conformable  sequence  here  displayed  the  transitions  between 
these  three  faunas  are  marked  by  such  gradations  that  the  dividing 
lines  adopted  for  these  divisions  are  confessedly  arbitrary. 

Of  the  7,700  feet  assigned  to  the  Cambrian,  the  lowest  member,  the 
base  of  which  is  not  displayed,  is  the  Prospect  Hill  quartzite,  1,50  J  feet 
in  thickness,  to  which  succeeds  the  great  mass  of  more  or  less  magnesian 
limestone  of  3,000  feet,  known  by  the  same  local  name.  Between  these 
two  occur  the  first  fossiliferous  beds,  known  as  the  Olenellua  shales, 
which  have  afforded  a  fauna  closely  related  to  that  of  tbe  slates  of 
Georgia,  in  Vermont,  a  portion  of  the  old  Hudson-Biver  group,  subse- 
quently called  Lower  Potsdam  by  Billings.  In  the  great  mass  of  the 
Prospect  Mountain  limestone  and  its  overlying  Secret  Canon  shales,  with 
more  or  less  limestone  (2,000  feet),  followed  by  the  Hamburg  limestone 
(1,200  feet),  and  the  Hamburg  shales  with  chert  nodules  and  layers  (500 
fSeet),  which  is  regarded  as  the  summit  of  the  Cambrian,  we  have  at  va- 
rious horizons  an  abundant  fauna,  which  is  closely  related  to  that  of 
the  Potsdam  of  the  Upper  Mississippi.  We  have  thus  in  conformable 
succession  in  this  region  the  divisions  hitherto  called  Lower  and  (Tpper 
Potsdam,  the  two  ranging  through  more  than  6,000  feet  of  strata.  To 
the  Hamburg  shales  succeed  the  Pogonip  group,  consisting  of  2,700  feet 
of  limestones,  with  some  argillaceous  and  arenaceous  beds,  overlaid 
by  the  Eureka  quartzite,  compact,  vitreous,  and  500  feet  thick,  without 
fossils. 

The  forms  of  the  first  fauna  pass  upwards  from  the  Hamburg  shales 
some  distance  into  the  Pogonip  group,  which  higher  up  contains  an 
abundant  fauna,  compared  with  that  of  the  Ohazy,  with  some  forma 


462  SCIENTIFIC   RECORD   FOR    I88S. 

characteristic  of  the  Trenton.  It  is  worthy  of  note  that  in  this  group 
but  a  single  undetermined  graptoUte  is  as  yet  known.  At  the  top  of  the 
Eureka  quartziteis  a  marked  stratigraphical  break,  above  which  occurs 
the  Lone  Mountain  limestone  1,800  feet  thick,  containing  Trenton  fossils 
in  its  lower  part,  and  corals,  apparently  of  Niagara  age,  toward  the  top. 
Although  this  mass  is  assumed  as  the  summit  of  the  Silurian,  it  is  said  U) 
graduate  imperceptibly  upward  into  the  great  Nevada  limestone,  which, 
with  its  interbedded  shales  and  quartzites,  has  a  thickness  of  6,000  feet 
and  is  characterized  throughout  by  a  Devonian  fauna,  including  rep- 
resentatives of  Upper  Helderberg,  Hamilt(Jn,  and  Chemung.  The  2,000 
feet  of  the  White  Pine  shales,  above  the  Nevada  limestone,  containing 
some  remains  of  land-plants,  include  an  invertebrate  fauna  indicating  a 
])assage  to  the  Carboniferous.  This  has  as  its  lowest  member  the  Dia- 
mond Peak  quartzite,  shaly  at  the  base,  but  for  the  most  part  hard  and 
vitreous,  again  becoming  slaty  near  the  summit,  and  including,  about 
500  feet  from  the  base,  a  thin  band  of  fossiliferous  limestone.  Above  this 
comes  tiie  Lower  Carboniferous  limestone  (3,800  feet),  separated  by  the 
Weber  conglomerate  (2,000  feet)  from  the  Upper  Carboniferous,  the  sum- 
mit of  the  Paleozoic  column.  Both  of  these  limestones  are  highly  fossilifer- 
ous. The  Silurian  and  Devonian  strata  of  the  Lone  Mountain  and  Ne- 
vada limestones  are  seen  in  places  in  the  district  to  rest  unconformably 
•upon  the  Eureka  quartzite,  while  elsewhere  these  Carboniferous  lime- 
stones repose  directly  upon  the  Pogonip  limestones,  the  whole  interme- 
•diate  series  of  10,000  feet  being  absent. 

The  ancient  crystalhne  rocks  of  this  district  are  very  few.  A  single 
small  outcrop  of  granitic  rock  appears,  and  porphyroid  granites  and 
•qnartziferons  porphyries  are  described  as  breaking  through  and  locally 
filtering  the  Pogonip  limestone.  The  later  eruptive  rocks.  Tertiary  and 
post-Tertiary  in  age,  are  described  as  homblende-andesite,  augite-an- 
-desite,  dacite,  or  qnartziferons  homblende-andesite,  and  rhyolite  or 
qnartziferons  trachyte,  together  with  basalt.  The  dacite  followed  the 
homblende-andesite,  and  the  rhyolite  the  dacite,  all  of  which  in  turn 
are  cut  by  the  basalts.  The  rocks  described  as  basalt  vary  greatly  in 
composition  from  the  ordinary  type  of  about  50  per  cent,  to  over  60 
per  cent,  of  silica.  These  more  silicious  basalts  are  descirbed  as  desti- 
tute of  olivine. 

These  igneous  rocks  do  not  appear  to  have  come  from  central  volcanic 
Tents,  but  have  been  erupted  along  great  meridional  lines  of  faulting,  and 
sre  often  found  bordering  the  uplifted  blocks  of  Paleozoic  sediments. 
The  chief  localities  of  these  rocks  are  along  the  east  and  west  sides  of 
A  great  depressed  block  of  Carboniferous  strata,  which  is  neariy  sur- 
rounded by  outflows  of  Tertiary  lavas.  Among  these  are  noticed  great 
numbers  of  local  extrusions  which  are  wholly  independent  at,  the  sur- 
face, from  neighboring  masses.  The  whole  condition  of  things  suggests 
forcibly  that  these  great  accumulations  of  Paleozoic  strata  are  or  were 
immediately  anderlaid  by  a  floor  of  crystalline  rocks  in  a  state  of  plas- 
ticily. 
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THE  COMSTOCK  LODE. 

/ 

G.  F.  Becker  has  given,  in  the  reports  of  the  United  States  Geological 
Survey,  a  preliminary  account  of  a  more  extended  study  of  the  geology  of 
the  Washoe  district  and  the  Comstock  lode,  while  for  a  detailed  account 
of  the  lithology  of  the  region  we  must  await  the  final  report.  It  is  well 
known  that  this  immense  quartz  lode,  which  has  yielded  over  $315,000,000 
of  bullion  in  the  last  twenty -five  years,  is  in  great  part  included  in  erupted 
rocks  of  Tertiary  age.  The  study  of  these,  and  of  their  changes  under 
the  influence  of  the  heated  waters,  which  have  doubtless  brought  in  the 
materials  of  the  lode,  is  full  of  interest,  and  shows  the  frequent  produc- 
tion of  epidote  and  of  chlorite  by  the  transformation  of  the  original 
Diineral  species.  The  hypothesis  which  has  been  advanced,  that  the 
high  temperature  of  the  mine- waters  and  their  inclosing  rocks  is  due  to 
the  chemical  changes  in  these,  connected  with  kaolinizatiou  of  the  feld- 
spars, is  discussed  and  rejected.  The  feldspars  are  not  kaolinized,  nor 
do  the  waters  contain  the  large  amount  of  dissolved  silica  and  alkalies 
which  would  be  derived  from  such  a  process.  Furthermore,  there  is  no 
reason  for  believing  that  such  a  transformation  of  the  feldspars  would 
generate  heat.  Analogy  would  suggest  that  heat  should  be  rendered 
latent  in  such  a  process.  It  is  suggested  that  the  source  of  the  abun- 
dant water  of  the  mine  is  to  be  found  in  the  precipitation  on  the  high 
crests  of  the  Sierras,  to  the  west,  and  that  it  reaches  the  lode  through 
deep-seated  channels,  in  which  it  becomes  heated.  The  mine- waters  are 
charged  with  carbonic  acid,  and  that  encountered  at  a  depth  of  3,000 
feet,  having  a  temperature  of  1 70^  F.,  was  found  to  be  charged  with  hy- 
drogen-sulphide. Such  waters  have  probably  been  the  efficient  agents 
in  filling  the  lode  with  quartz  and  precious  metals.  The  well-known 
Steamboat  Springs,  at  a  lower  level,  a  few  miles  distant,  still  discharge 
waters  at  a  boiling  heat,  along  a  fissure  parallel  to  the  great  lode,  and 
near  to  the  contact  of  ancient  massive  rocks  and  andesites.  The  waters 
of  these  springs,  impregnated  with  hydrogen  sulphide,  still  deposit  silica 
and  cinnabar  on  the  walls  of  the  fissures,  all  of  which  facts  are  recalled 
by  Becker  in  this  connection.  It  may  here  be  mentioned  that  evidence 
collected  by  the  present  writer  at  the  locality  shows  that  the  discharge 
of  water  and  vapor  at  the  Steamboat  Springs  has  diminished  coqsider- 
ably  since  the  opening  of  the  deep  levels  of  the  Comstock  lode. 

The  theory  that  the  filling  of  mineral  veins,  in  many  cases  at  least, 
comes  from  lateral  secretion,  *is  considered  by  Becker,  and  it  is  shown 
that  the  unchanged  diabase  of  the  Comstock  lode  contains,  chiefly  in 
the  augite,  a  noteworthy  amount  of  both  gold  and  silver;  and,  moreover, 
that  the  diabase  which  has  been  modified  by  water  has  lost  one-half  of 
this  amount.  It  is  also  shown  that  the  total  exposure  of  diabase  is  suffi- 
cient to  account  for  far  more  bullion  than  has  been  extracted  from  the 
mines.  It  is  in  connection  with  this  rock  that  the  richest  ore-bodies  have 
been  found,  while  those  in  contact  with  the  ancient  diorite  are  compara- 
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tively  barren ;  all  of  which  facts  woald  seem  to  favor  the  hyj^othe^is 
thftt  the  supply  of  the  precious  metals  in  the  lode  has  been  dissolved 
tvom  the  diabase.  The  present  writer,  twenty  five  years  Rince,  called  at- 
tention to  the  dissemination  of  small  qnantities  of  ores  of  copper  and 
of  nickel  in  the  greenstones  of  the  Huronian  series,  and  also  to  the  fact 
that,  while  the  quartz  lodes  carrying  copper  (and  sometimes  nickel  ores) 
pass  from  the  greenstones  into  the  adjacent  quartzites,  they  become  bar- 
ren; a'&ct  which  was  regarded  as  evidence  that  these  veins  were  filled 
by  lateral  secretion. 


GEOGRAPHY. 


By  Commander  F.  M.  Obeen,  U.  S.  N. 


"While  the  area  of  unexplored  regions  of  the  earth's  surface  does  not 
seem  to  have  been  materially  decreased  during  1883,  a  large  amount  of 
knowledge  has  been  derived  from  the  labors  of  travelers,  explorers, 
and  surveyors  during  that  time. 

Among  the  problems  affecting  geography  in  general  the  one  to  which 
the  most  attention  has  been  drawn  during  the  last  year  is  that  of  a 
common  prime  meridian  or  the  selection  of  a  point  from  which  all  nations 
shall  agree  to  reckon  longitude.  Strange  as  it  may  appear,  sentimental 
considerations  seem  to  have  had  a  large  share  in  forming  the  opinions 
expressed  on  this  subject,  and  no  plan  appears  to  have  met  with  such 
general  approval  as  that  of  drawing  the  prime  meridian  through  some 
point  in  the  ocean  away  from  the  capital  of  any  country,  so  that  no 
national  susceptibilities  need  be  offended.  It  would  seem  that  a  very 
few  words  should  serve  to  dispel  such  an  idea.  As  longitudes  are  now 
measured,  the  starting  point  must  be  either  a  portable  or  permanent 
observatory,  connected  with  a  telegraphic  system  of  cables  and  shore 
lines,  in  order  that  the  local  times  of  various  places  may  be  telegraph- 
ically compared.  These  conditions  would  be  impossible  with  a  prime 
meridiati  in  the  middle  of  the  Pacific  or  the  Atlantic  Ocean,  while  they 
ai*e  completely  fulfilled  at  Greenwich,  where  by  the  tacit  or  expressed 
consent  of  nearly  all  nations  the  prime  meridian  is  now  placed. 

At  the  seventh  general  conference  of  the  International  Geodetic 
Association,  held  at  Rome,  October  23, 1883,  it  was  formally  resolved  to 
propose  to  the  Governments  interested  to  select  for  the  initial  meridian 
that  of  Greenwich,  defined  by  a  point  midway  between  the  two  pillars 
of  the  transit  circle  of  the  Royal  Observatory. 

An  international  convention,  called  at  the  instance  of  the  United 
States  Government,  will  meet  at  Washington  in  the  autumn  of  1884  to 
endeavor  to  agree  upon  this  or  some  other  prime  meridian. 

Pendulum  observations  of  the  force  of  gravity  as  a  factor  in  the  in- 
vestigations of  the  figure  of  the  earth  have  been  continued  by  officers 
of  the  United  States  Coast  Survey.  In  the  United  States  the  princi- 
pal stations  at  which  x>endulums  have  been  oscillated  are  Albany,  Ho- 
boken,  Baltimore,  Washington,  Saint  Augustine,  and  San  Francisco. 
The  three  invariable  pendulums  previously  swung  at  Greenwich,  Kcw, 
H.  Mis.  69 30  465 
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London,  and  Washington  having  been  left  in  cbarge  of  the  Coast  Sur- 
vey, advantage  was  taken  of  the  presence  of  observers  skilled  in  pen- 
dulum work  with  the  expeditions  for  the  observation  of  the  transit  of 
Venus  and  of  the  total  solar  eclipse  of  May  6, 1883,  to  obtain  results 
for  gravity  at  widely  separated  stations.  Observations  were  accord- 
ingly made  at  Auckland,  l^ew  Zealand ;  Sydney,  l^ew  South  Wales  5 
Singapore,  Tokio,  Caroline  Island,  Honolulu,  (at  a  station  in  Maui  occu- 
pied by  De  Freycinet  in  1819,)  and  at  San  Francisco. 

As  indicating  the  widely  spread  interest  in  geographical  study,  ref- 
erence may  be  made  to  a  list  of  geographical  societies  and  geographical 
magazines  recently  published  in  the  ninth  volume  of  the  Geographi- 
Bcher  Jahrbuch,  the  former  numbering  seventy-nine  and  the  latter  one 
hundred  and  nineteen. 

HYDROGRAPHY. 

The  only  original  survey  of  foreign  coasts  prosecuted  under  the  di- 
rection of  the  United  States  Hydrographic  Office  during  the  year  has 
been  the  continuation  of  the  survey  of  the  Pacific  coast  of  Central 
America  by  the  officers  of  the  United  States  steamer  Banger. 

Lieut.  Commander  Z.  L.  Tanner,  in  the  United  States  Fish  Com- 
mission steamer  Albatross,  has  performed  a  most  valuable  work  in  riiU- 
ning  lines  of  soundings  during  the  last  winter'in  the  Atlantic  Ocean 
and  Caribbean  Sea,  and  disproving  the  existence  of  alleged  shoals  and 
dangers  which  have  for  years  disfigured  the  charts.  The  details  of  the 
work  will  properly  be  included  in  the  summary  for  1884. 

The  United  States  Coast  Survey  have  continued  the  deep-sea  explo- 
rations which  have  been  i^rosecuted  for  several  years  past  in  the  west- 
em  part  of  the  North  Atlantic  Ocean.  During  the  winter  of  1882-'83  a 
systematic  examination  of  the  ocean  bed  between  Bermuda  and  the 
Bahamas  was  made,  extending  to  the  eastward  as  far  as  St  Thomas. 
Numerous  deep-sea  soundings  and  dredgings  were  made,  with  observa- 
tions of  surface,  serial,  and  bottom  temperature.  One  most  noteworthy 
result  of  this  cruise,  which  was  performed  by  the  steamer  Blake,  com- 
manded b}'  Lieut.  Commander  W.  H.  Brownson,  U.  S.  N.,  was  the 
finding  of  the  great  depth  of  4,561  fathoms,  or  5.2  statute  miles,  nearly, 
about  75  miles  to  the  northward  of  Porto  Bico.  The  bottom  temperature 
was  found  to  be  364^  F.,  and  the  specimen-cup  brought  up  brown  ooze. 
This  is  believed  to  be  the  greatest  depth  from  which  bottom  has  been 
brought  up.  The  sounding  was  made  with  one  of  Commander  Sigsbee's 
piano-wire  sounding  machines. 

The  British  Admiralty  have  employed  nine  vessels,  with  fifty-seven 
officers  and  four  hundred  and  sixty -eight  men,  in  surveying  the  shores 
of  the  United  Kingdom,  the  China  Sea,  Korea,  Borneo,  islands  in  the 
Western  Pacific  Ocean,  Australia,  Newfoundland,  the  Bahama  I^ands, 
the  Rio  de  la  Plata,  and  the  Straits  df  Magellan.  A  careful  examina- 
tion of  the  Straits  of  Sunda  was  also  made  to  ascertain  and  lay  down 
the  changes  caused  by  the  Krakatoa  Tolcanic  eruption. 
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In  Jane  an  expedition,  orp^anizcd  by  the  French  ministry  of  marine 
and  under  the  superintendence  of  A.  Milne-Edwards,  sailed  from  Roche- 
fort  on  the  French  government  steamer  Talisman  for  the  exploration  of 
that  portion  of  the  Atlantic  Ocean  off  the  western  coast  of  Africa  in  the 
vicinity  of  the  Cape  de  Verde,  Canary,  and  Azores  islands  and  the 
Sargasso  Sea. 

Very  numerous  soundings  and  dredgings  were  made,  the  latter  result- 
ing in  the  finding  of  very  many  new  and  interesting  species.  The  greatest 
depth  found  seems  to  have  beeen  3,427  fathoms,  between  the  Cape  de 
Verde  islands  and  the  Azores,  about  the  25th  parallel  of  latitude.  As 
the  depths  found  indicate  a  contour  of  the  ocean  bottom  largely  differ- 
ing from  that  shown  in  a  recent  German  bathymetrical  chart,  it  is 
evident  that  the  locality  needs  further  examination.  The  bed  of  the 
Sargasso  Sea  was  found  to  consist  of  a  thick  layer  of  fine  volcanic  mud, 
with  fragments  of  pumice  and  rock.  A  vast  volcanic  chain  appears  to 
stretch  parallel  with  the  African  shore,  the  Cape  de  Verde  islands, 
the  Canary  group,  Madeira,  and  the  Azores  being  the  only  parts  of  it 
not  submerged.  About  the  1st  of  September  the  Talisman  returned  to 
Bochefort 

The  physical  survey  of  the  Mediterranean  Sea  under  the  direction  of 
the  Italian  Government,  has  been  continued  by  Captain  Magnaghi,  of 
the  Italian  navy,  in  the  Government  steamer  Washington.  This  under- 
taking has  now  been  in  progress  for  three  years,  under  the  patronage 
of  the  Accademia  dei  Lincei. 

The  official  report  of  the  Norwegian  expedition  for  the  exploration  of 
the  North  Atlantic,  in  1876-'77-78,  has  been  published.  Volumes  iv  and 
Y  contain  a  historical  account  of  the  expedition,  with  the  geographical, 
astronomical,  magnetic,  and  natural  history  observations.  The  general 
objects  of  the  expedition  were  the  determination  of  the  contour  of  the 
bottom  by  sounding,  the  investigation  of  the  rate  and  direction  of  cur- 
rents, and  of  the  physical  condition  and  chemical  constituents  of  sea-' 
water,  as  well  as  zoological,  botanical,  meteorological,  and  magnetic 
work.  The  region  examined  lies,  generally  speaking,  between  the  west 
coast  of  Norway  and  a  line  drawn  from  Iceland  to  Spitzbergen.  The 
greatest  sea  depth  found  was  rather  more  than  2,000  fathoms,  between 
Jan  Mayen  and  Spitzbergen.  Aside  from  the  deep-sea  work,  the  most 
interesting  geographical  results  of  this  excellently  managed  expedition 
are  derived  from  Dr.  Mohn's  examination  of  the  island  of  Jan  Mayen, 
an  extinct  volcano  6,400  feet  high,  and  from  his  remarks  on  Bear  Island 
and  Spitzbergen.  The  volumes  of  this  report  are  most  liberally  cir- 
culated by  the  Norwegian  Government. 

The  preliminary  report  of  the  Superintendent  of  the  United  States 
Coast  Survey  states  that  the  work  of  connecting  points  in  the  various 
States  of  the  Union  by  triangulation  has  been  carried  on  in  Maine,  New 
Hampshire,  Vermont,  New  York,  New  Jersey,  Pennsylvania,  Delaware, 
Virginia,  Maryland,  District  of  Columbia,  West  Virginia,  Ohio,  Ken- 
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tacky,  Tennessee,  Indiana,  Illinois,W]8cou8in,  Nebraska,  Arkansas,  Mis- 
souri, Colorado,  and  Nevada.  A  special  work  of  triangalation  was  done 
in  connecting  the  survey  of  the  Atlantic  coast  with  that  of  the  great 
Lakes.  In  addition  the  work  of  the  Coast  Survey  proper  has  been 
indnstrioQsly  carried  on  by  surveys  for  mapping  the  exact  coast  line 
and  determining  the  depth  of  water  in  the  various  sounds,  ba^'s,  and 
harbors.  The  line  of  transcontinental  levels  has  been  pushed  from 
Mitchell,  Ind.,  to  Kansas  City,  Mo.  Very  many  astronomical  deter- 
minations of  latitude  and  longitude  have  also  been  completed,  and 
tidal  observations  have  been  carried  on  in  numerous  places  along^the 
coast.  For  the  details  of  the  invaluable  labors  of  this  admirably  con- 
ducted branch  of  the  public  service,  reference  should  be  made  to  the 
annual  detailed  report. 

The  work  of  the  Northern  Transcontinental  Survey,  under  the  direc- 
tion of  Prof.  B.  Pumpelly,  has  unfortunately  been  susx)ended,  owing  to 
the  necessity  bf  a  retrenchment  of  expenses  by  the  Northern  Pacific 
Ballroad  Company.  During  the  year  1883  an  approximate  topograph- 
ical survey  was  made  of  the  country,  roughly  corresponding  to  the  ter- 
ritory lying  between  the  46th  and  48th  parallels  of  latitude,  and  the 
110th  and  112th  meridians,  and  also  of  the  Flathead  Ba^in  in  Western 
Montana,  as  well  as  the  conntry  lying  between  the  Snake  Biver  and  the 
southern  boundary  of  Washington  Territory,  while  in  the  central  part  of 
Washington  Territory  a  survey  has  been  made  of  nearly  all  the  country 
sonth  of  the  48th  parallel  and  between  the  Cascades  and  the  Columbia, 
in  all  amounting  to  about  20,000  square  miles.  Besides  this  geograph- 
ical work,  careful  geological  sections  were  made  of  the  Belt  and  Main 
ranges  in  Montana,  and  much  work  was  done  on  the  geology  of  the 
Cretaceous.^ 

The  plans  for  the  geographical  work  of  the  United  States  Geological 
Survey  for  the  season  of  1883  contemplated  the  prosecution  of  work  in 
nearly  all  the  areas  under  survey  during  the  previous  year,  viz,  in 
Northern  California,  in  Southern  Montana,  Northeastern  Arizona  and 
Western  New  Mexico,  and  in  the  region  of  the  Southern  Appalachians. 
In  addition  to  these  areas,  work  was  commenced  in  the  State  of  Massa- 
chusetts; a  detailed  survey  of  the  Yellowstone  Park,  and  of  the  Elk 
Mountains  of  Colorado  was  commenced;  and,  in  connection  with  the 
geological  investigations  of  the  ancient  lake  basins  of  Western  Nevada, 
considerable  scattered  topographic  work  was  done. 

The  work  in  Northern  California  was,  as  during  the  previous  year,  iu 
charge  of  Mr.  Gilbert  Thompson.  His  division,  consisting  of  two  par- 
ties, took  the  field  early  in  July,  and  was  continuously  occupied  until 
late  in  October.  The  work  was  greatly  delayed  by  smoke  and  haze 
which  prevailed  during  the  greater  part  of  the  season,  owing  to  im- 
mense fires  in  the  Cascade  Mountains,  so  that  the  output  of  the  season, 
amounting  to  about  4,000  square  miles,  was  not  as  great  as  it  would 
have  been  under  more  favorable  circumstances.    The  area  surveyed 
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comprises  Mount  Shasta  and  its  foothills,  and  a  considerable  portion 
of  the  tangled  mass  of  the  Coast  Eange  lying  west  of  that  peak.  In 
the  progress  of  his  work  Mr.  Thompson  succeeded  in  taking  mules  to 
the  top  of  Mount  Shasta,  a  feat  never  before  accomplished. 

The  work  of  the  Wingate  division  lay,  mainly,  in  Northeastern 
Arizona,  the  balance  being  in  Western  New  Mexico.  The  country,  as  is 
well  known,  consists  almost  entirely  of  plateaus,  presenting  but  little 
relief,  but  deeply  scored  by  canons  and  almost  devoid  of  water,  making 
traveliuj:  very  difficult.  This  division,  which,  under  the  charge  of  Prof, 
A.  H.  Thompson,  was  composed  of  one  triangulation  party  and  three 
topographic  parties,  was  very  successful.  The  season's  work  added  in 
the  neighborhood  of  22,000  square  miles  to  the  mapped  area  of  the 
country.  This,  with  the  work  of  the  previous  year,  completed  three 
atlas  sheets,  viz,  the  regions  lying  between  longitudes  107^  and  109^ 
and  latitudes  35^  and  30^;  between  longitudes  109<^  and  11 1^  and  lat- 
itudes 350  and  3GO-  and  between  longitudes  109^  and  111^  and  lat- 
itudes 360  and  37o 

In  (he  progress  of  his  work  Mr.  H.  M.  Wilson,  in  charge  of  one  of  the 
toiK)graphic  parties,  succeeded  in  penetrating  into  the  hitherto  un- 
known country  in  the  neighborhood  of  the  junction  of  the  San  Juan 
and  the  Colorado,  and  ascended  Navajo  Mountain,  a  peak  rising  at  the 
junction  of  these  two  streams,  and  hitherto  unvisited.  This  region  is 
inhabited  by  a  band  of  renegade  Indians,  who  have  heretofore  made  it 
extiemely  dangerous  for  white  men  to  approach.  Becently,  however, 
the  prevalence  of  a  contagious  disease  among  them,  which  has  been 
attributed  by  them  to  their  hostility  to  white  men,  has  made  them 
much  more  friendly,  and  they  gave  no  trouble  to  this  surveying  party. 

At  the  close  of  the  season's  work  Professor  Thompson  determined  the 
position  of  Fort  Wingate  by  astronomical  observations.  The  field  work 
of  this  division,  as  well  as  that  of  the  California  division,  has  been  upon 
a  scale  of  2  miles  to  an  inch. 

In  connection  with  the  study  of  the  mining  region  of  the  Elk  Mount- 
ains or  *' Gunnison  country"  a  detailed  survey,  upon  a  scale  of  2 
inches  to  a  mile,  was  made  of  the  area  drained  by  the  upper  waters  of 
Slate  Biver  and  Ohio  and  Anthracite  Greeks,  under  the  direction  of 
Mr.  Anton  Earl.  After  completing  about  1,000  square  miles  of  this 
area,  Mr.  Karl  was  called  away  by  the  pressure  of  other  duties,  and 
work  was  suspended  for  the  season.  It  was  decided  to  make  a  resur- 
vey  upon  a  much  more  detailed  scale  than  ever  before  attempted  of  the 
area  of  the  Yellowstone  Park.  This  work  was  assigned  to  Mr.  J.  H. 
Benshawe,  who  was,  during  the  previous  year,  in  charge  of  the  work 
in  Southern  Montana.  Commencing  work  in  the  northwestern  part  of « 
the  Park,  he  surveyed,  on  a  scale  of  2  inches  to  a  mile,  or  about 
Tnhuzj  ^^  ^^^*  ^^  some  1,600  square  miles,  mainly  with  the  plane  table. 
Near  the  close  of  the  season,  after  having  been  driven  from  the  high 
country-  of  the  Park  by  the  snows,  he  remeasured  the  Bozeman  base, 
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\rbicb  was  laid  out  and  measured  originally  by  one  of  tbe  parties  of 
Lieutenant  Wbeelei-'s  Geograpbical  Surveys  West  of  the  lOOtb  Me- 
ridian. 

In  addition  to  a  number  of  small  sketch-maps  upon  a  large  scale  in 
different  parts  of  the  basin  region  of  Western  Nevada,  a  considerable 
area,  amounting  to  1,500  square  miles,  was  surveyed,  upon  a  scale  of 
1  mile  to  an  inch,  in  the  high  Sierra  of  Eastern  California.  This  re- 
gion is  very  interesting  to  the  geologist  on  account  of  the  glacial  phe- 
nomena, both  actual  and  recent,  there  exhibited.  Besides  containing 
the  remains  of  enormous  glaciers,  there  still  remain  in  this  area  a  num- 
ber of  small  glaciers,  which  cover  areas  of  from  a  fraction  of  a  square 
mile  to  a  number  of  square  miles  each. 

In  the  Southern  Appalachian  country  work  was  prosecuted  vigor- 
ously, no  fewer  than  five  topographic  parties  and  two  parties  for  trian- 
gulation  being  in  the  field.  The  area  surveyed  in  this  section  during 
the  season  amounted  to  fully  22,000  square  miles.  It  comprises  the 
western  part  of  Maryland  with  the  northern  portion  of  West  Virginia, 
the  southern  iwrtion  of  the  latter  State  lying  between  the  Kanawha  and 
Big  Sandy  Rivers,  the  southwestern  comer  of  Virginia,  the  northern 
half  of  the  valley  of  East  Tennessee,  and  nearly  all  tbe  mountain  region 
of  North  Carolina.  Maps  of  this  region  have  been  prepared  upon  a 
&c;ile  of  2  miles  to  an  inch  in  approximate  contours  200  feet  apart  verti- 
cally. Work  in.  this  part  of  the  country  is  necessarily  slow,  compared 
with  that  in  the  West,  owing  to  the  larger  proportion  of  bad  weather 
and  to  the  fact  that  the  country  is  densely  covered  with  forests,  neces- 
sitating the  employment  of  topographic  methods  which  are  slower  and 
more  expensive  than  those  which  can  be  used  in  the  West. 

The  work  in  the  State  of  Massachusetts  was  placed  in  charge  of  Mr. 
H.  T.  Walling,  and  was  commenced  in  Berkshire  County,  in  the  west- 
em  part  of  the  State.  Nearly  all  of  the  area  of  this  county,  with  small 
adjacent  ijortions  of  New  York  and  Connecticut,  was  surveyed,  amount- 
ing to  1,500  square  miles.  A  map  of  this  region  has  been  prepared 
upon  a  scale  of  Twbjs^  in  contours  having  a  vertical  interval  of  50  feet. 
In  the  more  level  portions  of  the  State  the  contours  have  necessarily 
smaller  inti  rvals. 

The  result  of  this  season's  work  is  to  add  between  50,000  and  55,000 
square  miles  to  the  maps  of  this  country. 

Lieutenant  Schwatka,  of  the  United  States  Army,  the  celebrated 
Arctic  explorer,  has  made  a  journey  from  the  Pacific  coast  to  the  head- 
waters of  the  Yukon  Biver  and  down  that  river  to  its  mouth.  Lieuten- 
ant Schwatka  states,  in  a  communication  to  Science^  that  the  expedi- 
tion arose  fh>m  a  desire  of  the  commander  of  the  military  Department 
of  the  Columbia  to  gain  some  military  knowledge  of  the  Indian  tribes 
in  that  district,  and  of  the  territory  inhabited  by  them. 

The  part  of  the  route  from  the  coast  to  the  Yukon  River  was  almost 
unexplored,  the  maps  and  books  relating  to  it  being  grossly  incorrect 
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and  disagreeing  iu  nearly  every  particular.  Of  the  three  or  four  passes 
known  to  exist  over  the  monntaiu  ranges  which  separate  the  headwaters 
of  the  Yukon  from  the  Pacific  coast,  the  best  one  is  the  Chilcoot  trail, 
and  was  the  one  use<l  by  Lieutenant  Schwatka's  party,  which  consisted 
of  two  officers  and  five  other  white  men  and  a  number  of  Indians,  vary- 
ing from  two  to  more  than  sixty.  In  order  to  monopolize  the  traffic  with 
the  Indians  of  the  interior,  the  Chilcoot  Indians,  for  whom  this  trail  was 
named,  formerly  used  every  endeavor  to  prevent  other  tribes  from  using 
it,  but  lately  Indians  of  several  tribes  have  used  it. 

Leaving  Chilcat  Inlet  on  the  Alaskan  coast,  in  latitude  50^,  on  June 
7, 1833,  Lieutenant  Schwatka's  party  proceeded  by  way  of  Dayay  Inlet 
and  the  Dayay  Biver  flowing  into  it  to  the  head  of  canoe  navigation, 
10  miles  above  the  mouth  of  the  Dayay  River.  From  this  point  a 
journey  of  26  miles  was  made  over  Perrier  Pass  through  the  glacier-clad 
mountain  ranges.  The  pass  was  traversed  at  an  altitude  of  iylOO  feet, 
and  on  June  12  Lake  Lindemann  was  reached  just  below  the  extreme 
headwaters  of  the  Yukon  Eiver. 

On  Lake  Lindemann,  in  about  latitude  59^  5(K,  the  voyagers  embarked 
on  a  raft,  but  had  to  make  a  portage  round  the  rapids  and  cascades  at 
the  northern  end  of  the  lake,  where  they  again  embarked,  passing 
through  a  chain  of  lakes,  among  which  were  two,  named  by  Lieutenant 
Schwatka  Lakes  Bennett  and  Marsh,  for  J.  6.  Bennett,  esq.,  and  Pro- 
fessor Marsh,  of  Yale  College.  Glaciers  were  constantly  seen  along  the 
mountain  sides.  On  the  1st  of  July,  just  north  of  Lake  Marsh,  the 
great  rapids  were  reached.  They  were  found  to  be  nearlj^  5  miles  long, 
the  first  part  being  through  a  caiiou  lined  with  basaltic  rocks  which 
contract  the  river  to  about  one-tenth  of  its  width.  After  leaving  the 
ca&on  there  are  about  4  miles  of  rapids  300  to  400  yards  wide,  broken 
by  rocky  bars  and  dams  of  timber,  and  ending  in  a  cascade. 

On  the  5th  of  July  the  last  of  the  chain  of  lakes  was  reached.  Lieu- 
tenant Schwatka  thinks  that  these  lakes  are  all  gradually  being  tilled 
up  with  sediment  deposited  by  the  passing  water,  and  found  traces  of 
many  such  lakes  which  have  been  filled  up  in  the  same  way.  At  short 
distances  to  the  northward  of  the  chain  of  lakes  the  Yukon  receives 
three  important  affluents  from  the  east,  called  by  Lieutenant  Schwatka 
the  Newberry,  D'Abbadie,  and  Daly  Rivers,  and  one  from  the  west 
named  the  Nordenskiold.  On  the  12th  of  July,  Miles  Caiion  and  mpids 
were  reached.  This  Lieutenant  Schwatka  considers  the  head  of  navi- 
gation for  powerful  and  light-draught  river  steamboats,  1,866  miles  from 
the  Aphoon  mouth  of  the  Yukon.  From  here  to  old  Fort  Selkirk,  of 
the  Hudson^s  Bay  Company,  the  journey  was  apparently  uneventful. 
Lieutenant  Schwatka  settles  definitely  the  heretofore  doubtful  point 
whether  the  Pelly  or  the  Lewis  River  of  the  old  traders  should  be  con- 
sidered the  Yukon  proper  as  being  the  larger  confluent.  He  found  the 
Lewis  by  far  the  larger  in  at  least  the  proportions  of  five  to  three. 
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Lieatenant  Schwatka  stotes  the  length  of  the  parts  of  his  jonrney  as 
follows: 

From  Chilcat  to  Lake  Linderaann r>2 

Lake  LindemaDn  to  Fort  Selkirk 486.8 

Lake  Lindemann  to  Naklakayet 1,303.2 

Total  length  of  Yukon  River 2,043.5 

The  map  prepared  by  Lieateuant  Schwatka's  assistant  will  be  of  great 
service  in  correcting  the  very  erroneous  maps  now  in  existence. 

A  new  volcanic  island  has  appeared  in  the  Aleutian  Archipelago  very 
near  the  position  of  Bogosloff  Island,  which  rose  in  the  same  way  in 
May,  1700.  The  old  island  seems  to  have  disappeared,  the  new  one  oc- 
cupying a  position  about  half  a  mile  north-northwest  of  the  old  one. 
This  island  is  said  to  be  about  1,000  feet  high,  and  is  in  a  state  of  erup- 
tion still.  It  will  be  closely  examined  and  reported  upon  during  the 
present  year. 

SOUTH  AMEBICA. 

In  South  American  travel  the  subject  of  most  interest  has  been  the 
search  for  the  remains  of  the  ill-fated  expedition,  under.  Dr.  Jules 
Grevaux,  for  the  exploration  of  the  Pilcomayo  Kiver.  At  a  meeting  of 
the  French  Greographical  Society  convened  for  the  purpose,  M.  !fimile- 
Arthur  Thouar  gave  an  account  of  his  journey  to  inquire  into  the  causes 
of  the  massacre  of  M.  Grevaux  and  his  party,  and  to  rescue  the  survivors 
who  were  supposed  to  be  prisoners  in  the  hands  of  the  Tobas  Indians. 
Starting  from  Tacna  in  Peru  in  May,  1883,  he  hastily  traversed  the 
plateau  between  La  Paz  and  Oruio,  and  descending  the  Pilcomayo 
from  its  source  reached  the  place  where  the  disaster  took  place  in  Sep- 
tember, 1883.  One  survivor,  a  stupid  boy,  was  found  ^  but  no  relics 
could  be  recovered  except  a  broken  barometer,  a  letter  of  Grevaux,  and 
a  sketch  map  of  the  Pilcomayo.  It  was  found  that  the  attack  by  the 
Indians  was  made  in  revenge  for  some  of  their  tribe  having  been  killed 
by  some  white  men  from  the  garrison  of  Gaiga,  the  Indians  making  no 
distinction  between  their  assailants  and  the  party  of  M.  Grevaux.  Two 
of  the  party  escaped  into  the  woods,  but  after  four  or  five  months  of 
exposure  and  suffering  they  died. 

M.  Thouar  gave  some  interesting  details  of  the  manners  and  customs 
of  the  Tobas  Indians,  showing  that  they  were  especially  savage.  His 
account  of  the  Journey  down  the  Pilcomayo  and  across  the  Gran  Ghaco 
indicates  that  the  Pilcomayo  is  navigable  for  nearly  all  its  course,  but 
the  lower  part  of  the  river  is  obstructed  by  morasses.  The  gold  medal 
of  the  French  Geographical  Society  was  awarded  M.  Thouar  for  his 
explorations,  which  it  is  thought  may  be  the  means  of  affording  a  much- 
needed  outlet  by  way  of  the  Pilcomayo  and  Paraguay  Rivers  for  some 
of  the  products  of  Bolivia. 

In  the  Proceedings  of  the  Eoyal  Geographical  Society  for  June,  1883, 
is  given  a  detailed  account  of  the  journey  down  the  Beni  River,  by  Dr. 
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E.  E.  Heath,  reference  to  which  is  made  in  last  year's  summary.  To  this 
most  valuable  account  is  added  a  map  of  the  journey,  by  Dr.  Heath, 
who  was  acting  as  medical  officer  of  the  party  engaged  in  investigating 
the  capacities  of  the  country  under  the  direction  of  Mr.  G.  B.  Church, 
who  has  made  a  comprehensive  report  to  the  United  States  Department 
of  State  on  the  general  condtion  of  Ecuador,  including  a  detailed  de- 
scription of  its  geography,  with  especial  reference  to  its  river  systems 
and  its  productive  resources  (Senate  Ex.  Doc.  No.  C9,  Forty-seventh 
Congress).  Mr.  Church  states  that  no  census  has  ever  been  accurately 
tak^n,  but  he  estimates  the  population  at  about  one  million,  of  which 
one  tenth  are  of  the  white  race,  three-tenths  of  mixed  whites,  Indians, 
and  negroes,  and  six-tenths  i^ure-blooded  Indians.  A  very  graphic  ac- 
count is  given  of  the  topography  and  river  systems.  Mr.  Church  finds 
very  little  hope  for  the  development  of  the  country,  in  spite  of  its  fine 
climate  and  great  productiveness,  on  account  of  the  indolent  and  dis- 
honest character  of  the  people  generally  and  the  oppressive  and  anarch- 
ical government 

In  the  Journal  of  the  Eoyal  Gteographical  Society  for  May,  1883,  Mr. 
Robert  Blake  White  gives  an  account  of  the  physical  features  of  those 
X>ortions  of  the  central  provinces  of  Colombia  of  which  no  detailed 
account  exists.  Great  interest  has  been  manifested  during  the  last  few 
years  in  those  countries,  which  it  is  supposed  would  be  benefited  by  the 
completion  of  the  Panama  Canal,  and  their  possible  development.  Of 
these  countries  none  would  be  more  favorably  affected  than  Colombia, 
and  the  account  of  its  topography  and  resources,  accompanied  as  it  is 
by  a  map  corrected  from  Mr.  White's  own  surveys,  is  of  great  interest, 
especially  when  it  is  remembered  that  the  last  European  traveler  in  this 
region  whose  works  have  been  at  all  read  was  Alexander  von  Humboldt, 
who  only  passed  through  the  country  from  southeast  to  northwest,  leav- 
ing on  one  side  the  large  district  described  by  Mr. White. 

Dr.  Paul  Giissfeldt  has  been,  during  the  past  year,  making  interesting 
trigonometrical  surveys  in  the  Andes,  and  has  attempted  to  ascend 
Mount  Aconcagua  in  the  Chilian  Cordillera  (22,750  feet  high),  but  failed, 
owing  to  the  intense  cold. 

The  published  account  of  the  journeys  of  Lieutenant  Bove,  of  the 
Italian  navy,  in  and  about  Southern  Patagonia,  Tierra  del  Fuego,  and 
the  Falkland  Islands,  does  not  materially  add  to  our  knowledge  of  the 
physical  features  of  those  regions. 

Lieutenant  Bove  now  proposes  a  new  expedition  in  order  to  investi- 
gate the  present  physical  and  economic  condition  of  the  Argentine 
E>epQb]ic,  with  a  view  to  establishing  closer  commercial  relations  be- 
tween that  country  and  Italy. 

Under  the  command  of  Lieut.  Commander  C.  H.  Davis, U.  8.  N.,  a  party 
of  United  States  naval  officers  have  been  engaged  in  determining  tele- 
graphically differences  of  longitude  on  the  west  coast  of  South  America. 
The  cables  recently  laid  between  Panama  and  Valparaiso  were  utilized 
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for  this  purpose,  and  the  positions  of  Gallao,  Lima,  Payta,  Arica,  and 
Valparaiso  were  carefully  fixed,  the  latitude  of  each  station  being  de- 
termined by  the  zenith  telescope.  Lieutenant-Oommander  Davis  con- 
nected Ids  chain  of  longitudes  at  the  northern  end  with  the  station  at 
Panama  telegraphically  determined  in  1874  by  Lieutenant  Commander 
Green,  U.  S.  N.,  and  at  the  southern  end  with  the  observatory  at  Cor- 
doba, fixed  in  the  same  manner  by  Dr.  B.  A.  Gould.  This  great  work, 
which  has  been  admirably  executed,  completes  an  enormous  polygon  or 
telegraphic  chain  of  longitudes  from  Greenwich  by  way  of  Washington, 
Havana,  Panama,  Valparaiso,  Cordoba,  Buenos  Ayres,  Hio  de  Janeiro, 
Madeira,  and  Lisbon,  back  to  Greenwich. 

EUROPE. 

A  comprehensive  idea  of  the  work  in  progress  by  the  Government 
surveys  of  the  different  countries  in  Europe  is  derived  from  the  reports 
of  the  meetings  of  the  International  Geodetic  Association.  The  pro- 
ceedings at  the  annual  meeting  at  The  Hague  in  September,  1883,  have 
recently  been  published,  and  are  summarized  by  Mr.  C.  A.  Schott  in 
Bcience  for  November  10,  1883.  The  countries  represented  and  fV*om 
which  reports  of  progress  were  received  were  Baden,  Bavaria,  Denmark, 
France,  Hesse,  Holland,  Italy,  Austria,  Portugal,  Prussia,  Boumania, 
Bussia,  Saxony,  Switzerland,  Spain, Wurtemberg,  Belgium,  and  Norway. 
Among  the  many  interesting  matters  referred  to  in  the  reports  of  prog- 
ress the  most  striking  is  the  demonstration  that  the  average  level  of  the 
Mediterranean  is  lower  than  the  Atlantic  by  about  two  feet  and  one 
inch  (0.64  meter}.  This  conclusion  had  been  stated  by  M.  Bourdalou, 
in  1804,  in  his  work  NiveUemenU  gSnSrale  de  la  France^  but  was  not  gen 
erally  credited. 

In  levelling  across  from  the  Atlantic  to  the  Mediterranean  the  follow* 
iug  differences  in  average  level  have  been  found: 

Meter. 

Between  Santander  and  Alicante 0.66S 

Swinemunde  and  Marseilles  by  way  of  Switzerland 0. 664 

Bwinemnnde  to  Marseilles  by  way  of  Amsterdam 0.658 

Amsterdam  and  Trieste 0.590 

ASIA. 

A  very  serious  change  has  been  effected  in  the  eastern  part  of  the 
island  of  Java  and  the  neighboring  islands  by  the  volcanic  upheaval 
of  August,  1883.  The  small  uninhabited  island  of  Krakatoa,  lying 
about  the  middle  of  the  straits  of  Sunda,  an  important  commercial 
passage  between  the  islands  of  Java  and  Sumatra,  was,  at  the  time 
of  the  first  obtainable  accounts  of  it  (A.  D.  1G81),  in  a  state  of  erup- 
tion. The  present  eruption  commenced  on  the  21st  of  May  and  con- 
tinued with  great  actjvity  for  eight  or  nine  weeks,  until  the  evening  of 
August  26  and  the  morning  of  August  27,  when  tremendous  explosions 
followed  in  rajiid  succession,  tearing  away  and  throwing  into  the  sea  a 
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larg:e  portion  of  Krakatoa  island,  causing  immense  waves,  whicb,  after 
retreating,  rolled  in  on  both  sides  of  the  straits,  destroying  towns  and 
villages  and  drowning  at  least  100,000  people.  Whole  districts  were 
covered  with  pumice  and  ashes,  and  the  island  of  Krakatoa  was  reduced 
to  a  fraction  of  its  original  size — water  a  thousand  feet  deep  being  found 
where  the  greatest  activity  of  the  volcano  was  displayed.  The  chan- 
nels of  navigation  were  very  much  changed,  and  surveys  have  been  car- 
ried on  since  the  outburst  to  lay  down  the  changed  depths  in  the  di:firer- 
ent  passages.  At  the  time  of  the  great  explosion  two  enormous  waves 
were  set  in  motion,  and  the  same  afternoon  were  registered  on  the  tide 
gauges  at  Mauritius,  the  Seychelles  in  South  AMca,  and  at  some  of  the 
Pacific  islands,  and  there  is  evidence  that,  proceeding  onward,  these 
waves  crossed  each  other  on  the  antipodes  of  Ej*akatoa,  thus  returning 
to  the  place  of  their  origin  no  less  than  four  times  before  the  equilibrium 
of  the  sea  was  restored*  Atmospheric  waves  were  also  sent  round  the 
globe  by  this  terrific  disturbance  at  very  nearly  the  same  velocity  as 
that  of  sound,  while  such  masses  of  dust  and  ashes  were  driven  into 
the  npi)er  regions  of  the  air  as  to  cause  unusually  lurid  skies  and  other 
remarkable  atmospheric  phenomena  for  some  months  all  over  the  world. 
A  committee  of  the  Royal  Society  has  been  appointed  to  fully  investi- 
gate all  the  physical  phenomena  connected  with  the  subject,  and  their 
report  will  present  an  accurate  account  and  examination  of  the  effects 
of  volcanic  eruptions. 

\u  the  last  report  of  the  operations  of  the  great  Trigonometrical  Sur- 
vey of  India,  General  J.  T.  Walker,  R.  B.,  the  8Ui>erintendent,  states 
that  the  principal  triangulation  of  all  India  on  the  lines  originally 
marked  out  by  Colonel  Everest  has  now  been  completed.  General 
Walker  gives  a  brief  review  of  the  operations  from  1800  to  the  pi*esent 
day.  The  details  of  the  topographical  surveys  have  been  diligently 
carried  on,  and  many  maps  have  been  published  during  the  past  year, 
but  the  chief  geographical  Interest  attaches  to  the  trans  Himalayan 
explorations  by  native  travelers.  The  regions  explored  as  far  as  is 
made  known  were  the  water-shed  of  the  Upper  Oxus,  and  its  chief  trib- 
utaries, a  large  area  in  Great  Tibet  explored  by  a  traveler  known  as 

A K ,  who  has  recently  returned  to  Calcutta  after  an  absence  of 

four  years,  and  who  has  been  able  to  settle  a  vexed  question  as  to  the 
afSuents  of  the  Irawadi  and  the  Brahmapootra.  In  addition  to  the  re- 
ports of  these  and  other  native  officers,  the  narratives  of  English  officers 
included  in  this  report  contain  a  ver^^  large  amount  of  information,  es- 
pecially regarding  little  known  portions  of  British  Burmah. 

In  an  address  to  the  Geographical  Section  of  the  British  Association  at 
Southport,  in  September,  1883,  Lieutenant-Colonel  Godwin-Austen  gave 
a  description  of  the  general  structure  of  the  mountain  ranges  popularly 
known  as  the  Himalayas,  especially  dwelling  on  the  indications  of  gla- 
cial action  as  compared  with  similar  markings  in  the  Alps.  Colonel 
Godwin-Austen  indorsed  Sir  H.  Strach<»y's  conception  of  the  general 
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Btructare  as  the  soundest  and  uiost  scientific  of  tbose  propounded,  de- 
ftcribing  it  as  made  np  of  a  series  of  parallel  ranges  running  in  an  oblique 
line  to  tbe  general  direction  of  the  whole  mass,  the  great  peaks  being 
on  terminal  butt-ends  of  the  successive  parallel  ranges,  the  water-shed 
following  the  lowest  parts  of  the  ridges,  and  the  drainage  crossing  the 
highest  in  deep  gorges  durectly  transverse  to  the  main  lines  of  elevation. 

By  order  of  the  Russian  governor  of  Turkistan  an  expedition  was 
fitted  out  at  Tashkend  in  the  early  part  of  1883  for  the  thorough  explo- 
rasion  of  the  Pamir,  or  great  central  table  land  of  A'^ia,  its  members  being 
Captain  Putiata,  of  the  stafif  of  the  Eussian  army,  Mr.  Ivanoff,  geologist, 
and  M.  Bendersky,  toi>ographer.  By  their  labors  the  eastern  half  of 
the  Pamir  has  been  traversed  in  every  direction,  and  on  its  southern 
border  a  connection  has  been  made  with  the  surveys  and  route  maps  of 
English  travelers  by  careful  astronomical  observations  at  Tasb-Kurgan 
and  other  points.  Among  the  valuable  results  of  this  expedition  are  a 
five-verst  map  of  the  whole  region,  numerous  measurements  of  heights 
and  astronomical  determinations  of  latitude  and  longitude,  and  large 
geological  collections  throwing  light  on  the  formation  of  the  region. 

Oolonel  Prjevalsky,  the  indefatigable  Bussian  explorer,  has  com- 
menced another  journey  through  Tibet.  Starting  from  Kiachta,  near 
the  southern  end  of  Lake  Baikal,  in  Siberia,  he  crossed  the  Gobi  desert 
late  in  1S83,  and  on  January  20, 1884,  was  at  Alashan  on  his  way  to 
Kokiiiior.  From  here  Colonel  Pijevalsky  will  attempt  the  exploration 
of  Eastern  Tibet  during  the  present  year,  then  following  up  the  Brah- 
mapootra to  Ladak  and  Hast,  and  thence  by  way  of  Lob-nor  and  Aksu 
])roceediug  to  Turkistan.  This  great  expedition,  fitted  out  at  the  ex- 
])eu8e  of  the  Bussian  Government,  will  thus  attempt  to  bring  within  the 
knowledge  of  the  civilized  world  such  portions  of  Tibet  as  at  present 
are  only  known  from  the  desultory  travels  of  a  few  pundits  and  mis- 
sionaries. 

A  Eussian  Government  expedition  having  been  engaged  in  exploring 
the  formrr  channel  of  the  river  Oxus,  or  Amu-Daria,  has  reported,  after 
running  a  line  of  levels  between  the  Caspian  Sea  and  Khiva,  that  the 
only  way  of  restoring  the  river  to  its  old  course  would  be  by  the  con- 
struction of  an  artificial  canal  J  25  miles  long.  Under  these  circumstances 
there  seems  no  probability  of  the  task  being  attempted. 

A  large  amount  of  work  is  in  progress  by  Bussian  geographers  and 
surveyors;  and  at  an  exhibition  in  Ajml,  1883,  of  geographical  and  as- 
tronomical works  at  St.  Petersburg,  many  valuable  maps  of  Bussian  ter. 
ritory  in  Asia  were  shown, for  the  first  time.  A  general  description  of 
these  is  contributed  by  M.  Venukoff  to  the  Bulletin  of  the  French  Geo- 
graphiital  Society. 

The  military  operations  undertaken  by  the  French  in  Cochin  China 
will  have  the  eft'ect  of  adding  much  to  our  knowledge  of  the  Indo-Chi- 
nese peninsula,  which,  indeed,  ha^  bten  the  ground  of  French  explora- 
tion from  a  very  early  day.    The  SoeietS  Acad^ique Indo-Chinaiae  have 
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recently  pablisbed  an  account  of  all  the  scientific  expeditions  sent  to 
tbis  country  by  the  French  Government,  commencing  in  1680,  and  num- 
bering seventy-seven  up  to  1881.  These  are  in  addition  to  the  military 
expeditions  and  Government  surveys.  In  spite  of  all  this  research  there 
are  large  tracts  of  country  and  very  many  watercourses  about  which 
little  or  nothing  is  known. 

Mr.  Carl  Bock,  in  a  paper  in  the  Geographische  Mittheilungen  for  May, 
1883,  describes  a  journey  undertaken  by  him  from  Bankok  toward  the 
Chinese  frontier  by  way  of  the  Menam  River  to  Zirame  and  Kiangtsen 
on  the  borders  of  the  Shan  states.  This  account  is  chiefly  important 
as  indorsing  and  verifying  Mr.  Colquhoun's  conclusions  as  to  the  prac- 
ticability of  a  railroad  from^the  sea  to  the  southwestern  frontier  of  China- 
Mr.  Bock  was  prevented  from  traveling  through  the  Shan  states  by 
native  hostility. 

The  general  census  of  Japan,  taken  on  .T  anuary  1, 1883,  gives  36,700,1 10 
as  the  population  of  the  country,  made  up  of  18,598,908  males  and 
18,101,112  females.  The  population  of  the  larger  towns  is  given  as  fol- 
lows: Osaka,  l,772,3a3;  Hiogo,  1,418,621;  Nagasaki,  1,204,629}  Tokio, 
987,887;  Kioto,  835,216.  These  figures  do  not  represent  the  population 
of  the  towns  named,  but  of  the  districts  known  as/te  or  Icen  bearing  these 
names. 

In  the  Japan  Gazette  have  appeared  during  the  last  year  a  series  of 
valuable  letters  relating  to  the  island  of  Yezo,  its  geography,  geology, 
fauna  and  flora,  its  mineral  productions  and  ethnology,  as  well  as  the 
records  of  numerous  journeys  over  the  island.  The  author  is  Captain 
Blakiston,  who  has  been  for  many  years  a  resident  at  Hakodate,  and 
who  has  thus  amassed  an  enormous  quantity  of  valuable  material. 

An  admirable  method  of  teaching  physical  geography  has  been  de- 
vised and  put  in  practice  by  the  teachers  at  the  school  for  the  sons  of 
Japanese  nobles,  at  Tokio.  A  physical  map  of  the  country  has  been 
constructed  between  300  and  400  feet  long  of  turf  and  stone,  showing 
every  inlet,  river,  and  mountain.  The  meridians  and  parallels  are  indi- 
cated by  telegraph  wire,  and  the  i)ositions  of  cities  and  towns  are  shown 
by  tablets. 

In  the  hopes  of  securing  a  well-directed  scientific  exploration  of  the 
interior  of  New  Guinea  the  British  Association  at  their  annual  meeting 
at  Southport  appointed  a  committee  to  confer  with  the  council  of  the 
Koyal  Geographical  Society  as  to  the  best  means  of  attaining  that  object. 
The  result  of  their  deliberations  has  been  to  recommend  an  expedition 
now  preparing  by  Mr.  Wilfred  Powell,  whose  plan  is  to  ascend  the  Am- 
bernoli  Eiver,  which  empties  near  Point  d'Urville  on  the  north  coast, 
and  when  the  river  can  be  no  farther  ascended  to  cross  the  country  to- 
ward the  Finisterre  Jiountains,  then,  after  renewing  his  provisions,  to 
attempt  to  cross  the  island  from  Astrolabe  bay  to  Port  Moresby.  The 
Melbourne  Argus  sent  an  expedition  in  July,  1883,  under  Captain  Armit, 
with  the  intention  of  crossing  the  southeastern  end  of  the  island  from 
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Port  Moresby  to  Dyke  Acland  bay^a  distance  of  100  miles  in  a  north- 
east direction;  but  after  the  death  of  Professor  Denton,  the  nataralist 
of  the  expedition,  from  fever,  the  party  returned  without  having  crossed 
the  island,  ouly  having  penetrated  to  a  distance  of  40  miles  from  the 
coast  without  making  any  discoveries  of  importance.  Shortly  after  the  ' 
return  of  this  expedition,  another  one,  dispatched  by  another  newspaper 
concern,  the  Melbourne  Age^  under  the  command  of  Mr.  G.  E.  Morrison, 
started  from  Port  Moresby  with  a  similar  object,  viz,  to  cross  the  island 
to  the  northeastern  coast,  but  near  the  foot  of  the  Central  range  the 
party  was  attacked  by  natives,  and,  Mr.  Morrison  being  severely 
wounded,  a  hurried  retreat  was  made  to  Port  Moresby.  Mr.  Chalmers, 
an  English  missionary  residing  in  Southeastern  Few  Guinea,  has  been 
examining  a  part  of  the  delta  of  the  Fly  Eiver,  and  finds  it  more  exten- 
sive than  had  been  supposed.  He  determined  the  fact  of  the  cannibal- 
ism of  the  natives  as  concerns  their  enemies,  but  found  them  generous 
and  hospitable.  The  interest  excited  in  the  exploration  of  this  practi- 
cally unknown  island  is  so  great  that  the  labors  of  the  present  year  will 
probably,  increase  materially  our  knowledge  regarding  it,  but  its  sickly 
climate  and  savage  inhabitants  make  the  task  of  exploration  very  diffi- 
cult. 

AFRICA. 

Many  explorers  and  travelers  for  geographical  and  commercial  ob- 
jects have,  as  for  several  years  past,  been  engaged  in  journeys  in  Cen- 
tral Africa,  but  no  specially  striking  discovery  has  been  made,  and  the 
details  of  the  numerous  journeys  are  generally  uninteresting  and  tedious, 
although,  taking  the  aggregate  of  results,  a  large  amount  of  detail  has 
been  added  to  the  maps  of  Africa.  English  missionaries  and  consular 
officers  have  been  prominent  in  furnishing  valuable  material  of  this 
kind. 

The  expedition  in  charge  of  Mr.  Joseph  Thompson,  and  fitted  out  by 
the  Royal  Geographical  Society,  left  England  in  December,  1882,  and 
proceeded  to  Zanzibar ;  then  proceeding  inland  from  Mombasa,  a  port 
about  140  miles  to  the  northward  of  Zanzibar,  reached  Taveta,  at  the 
the  foot  of  Mount  Kilimanjaro,  on  the  31st  of  March.  On  attempting 
to  penetrate  farther  inland  he  met  with  determined  hostility  on  the 
part  of  the  Masai  tribe,  and  was  forced  to  return  to  Taveta.  Starting 
again  in  July  with  a  larger  force,  he  has  (March,  1884)  been  unheard  of 
for  several  months. 

Among  the  numerous  other  travelers  who  have  been  exploring  va- 
rious parts  of  Central  Africa  during  the  past  year  are  M.  Eevoil,  who 
has  been  traveling  in  the  Somali  country ;  M.  Giraud,  who  has  under- 
taken to  cross  Aftica  from  Zanzibar  by  way  of  Lake  Bangweolo  and 
the  Congo,  but  who  was  turned  back  to  Karema  by  the  hostility  of  the 
natives ;  and  Mr.  O'Neill,  Her  Britannic  Majesty's  consul  at  Mozambique, 
who  has  made  a  journey  to  Lake  Shirwa  and  back  to  the  coast.  Mr. 
B.  Flegel  has,  under  the  auspices  of  the  German  African  Society,  been 


GEOGRAPUY  479 

engaged  in  examining  the  ccurse  of  the  Binue  Eiver,  an  affluent  oi  the 
Lower  Niger,  and  has  discovered  its  source,  and  also  that  of  the  Logu6 
River,  which  discharges  into  Lake  Chad.  Dr.  Fischer,  whose  quarrels 
with  the  natives  while  attempting  to  roach  Lake  Bahringo  from  the 
east  coast  through  the  Masai  country,  were  the  cause  of  Mr.  J.  Thomp- 
son's delays,  has  been  obliged  to  return  without  accomplishing  his 
object. 

No  region  of  Central  Africa  has  been  more  thorou^rfily  and  system- 
atically explored  of  late  years  than  the  banks  and  surroundings  of  tlie 
Congo  River  In  a  paper  read  before  the  Royal  Geographical  Society, 
and  published  in  the  Proceedings  of  that  society  for  December,  1883, 
Mr.  H.  H.  Johnston  gives  a  very  graphic  account  of  that  great  river 
from  its  mouth  to  Bolobo,  with  a  description  of  the  physical  aspect  of 
the  surrounding  country.  Another  good  description  was  given  in  an 
address  in  Ma^ch  last  before  the  meeting  of  the  German  Geographical 
Society  at  Frankfort,  by  Herr  Pechuel  Loesche,  who  served  as  second 
in  command  with  Mr.  H.  M.  Stanley  at  Stanley  Pool. 

ARCTIC  BEaiONS. 

The  expeditions  sent  to  occupy  stations  in  the  far  north  for  the  pur- 
pose of  making  meteorological  observations  under  an  international  ar- 
rangement have  all  returned  safely,  with  the  exception  of  the  party 
commanded  by  Lieut.  A.  W.  Greely,  U.  S.  A.,  which  has  occupied  a 
stiition  at  Lady  Franklin  Bay  since  the  spring  of  1881.  Two  ineftec- 
tual  attemptiS  have  been  made  to  reach  the  party  by  relief  ships,  one 
ship  being  turned  back  in  1882  by  heavy  ice,  and  <another,  the  Proteus, 
being  sunk  by  the  ice  in  1883.  An  expedition,  consisting  of  three  ships, 
under  command  of  Commander  Schley,  U.  S.  N.,  is  now  fitting  out,  an<l 
no  eflfort  or  expense  is  being  spared  to  make  a  successful  attempt  to 
bring  away  the  survivors  of  the  party,  if  any. 

The  Austrian  party  have  returned  from  Jan  Mayen,  and  the  Swedish 
party  from  Spitzbergen,  without  casualty  or  illness.  The  Dutch  expe- 
dition lost  their  ship,  which  was  nipped  by  the  ice  in  Waigatz  Strait, 
but  carried  on  all  their  observations  successfully  except  those  relating 
to  magnetism,  although  they  did  not  reach  their  intended  station  at 
Port  Dickson.  The  other  parties  returned  safely  to  their  respective 
countries. 

Under  the  auspices  of  the  Danish  Geographical  Society  the  Dijmphna, 
commanded  by  Lieutenant  Hovgaard,  of  the  Danish  navy,  was  dis- 
patched from  Denmark  in  the  summer  of  1882.  Lieutenant  Hovgaard 
intended  to  proceed  first  to  the  mouth  of  the  Yenesei,  then  to  Cape 
Chelyuskin,  and  then  to  penetrate  northward  along  the  east  coast  of 
Franz  Josef  Land.  Leaving  Vardo,  in  Norway,  on  August  3,  1882,  the 
Dijmphna  soon  found  the  way  blocked  by  heavy  ice,  and  it  took  all  of 
August  to  reach  the  Jugor  Strait,  between  Waigatz  Island  and  the 
mainland  of  {Liberia.    A  short  distance  to  the  eastward,  on  September 
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20,  the  Varna  was  met,  beset  in  the  ice,  bound  for  Dickson  Haven,  with 
the  Datch  meteorological  party  on  board,  and  in  two  days  more  both 
vessels  were  frozen  in.  Daring  October,  November,  and  December 
both  vessels  drifted  about  with  the  ice,  reaching  nearly  71°  north  lati- 
tude. The  Varna  became  uninhabitable,  and  all  hands  were  taken  on 
board  the  Dijmphna.  No  event  of  importance  happened  except  the 
rapid  erosion  and  disappearance  of  the  ice  during  June  and  July,  and 
on  July  24  the  Varna  sunk,  the  Dijmphna  dtifting  toward  Karagate 
and  being  set  free  from  ice  on  August  2.  The  crank-shaft  breaking, 
the  ship  returned  under  sail  to  Vardo,  arriving  October  10.  •  The  great- 
est cold  experienced  seems  to  have  been  about  February  1,  when  it 
reached  46o.8  C.  During  the  time  the  ship  was  drifting  in  the  ice 
soundings  were  constantly  taken,  so  that  valuable  materials  for  correct- 
ing the  charts  were  secured. 

Captain  Sorenson,  of  the  Norwegian  sloop  William,  reports  having 
seen  high  land  northeast  of  the  northern  promont'iry  of  Spitzbergen 
and  about  100  miles  from  Rep  Island.  Dr.  Karl  Pettersen,  of  t^e 
Tromso  Museum,  points  out  that  this  land  is  probably  the  same  as  that 
seen  by  Captain  Kjeldsen  in  1876,  and  called  by  him  Hvide-Oe,  or  White 
Island. 

A  most  valuable  treatise  on  the  Properties  of  Water  and  Ice,  by  Dr. 
Otto  Pettersen,  forms  a  volume  of  the  publications  of  the  Vega  Expe- 
dition. The  physical  and  chemical  properties  of  both  water  and  ice  are 
discussed  at  length,  and  the  nature  of  various  kinds  of  ice  are  ex- 
plained very  clearly. 

In  Naturej  for  August  30,  1883,  Dr.  Karl  Pettersen  proposes  a  new 
system  of  Arctic  research.  On  the  hypothesis  that  the  condition  of  the 
ice  in  the  Arctic  basin  is  not  always  the  same,  but  undergoes  periodical 
changes,  Dr.  Pettersen  proposes  that,  selecting  the  most  proper  locali- 
ties, an  arrangement  should  be  made  between  the  various  European 
nations  to  equip  a  certain  number  of  expeditions  which  should  be  sent 
to  the  same  locality  every  summer  for  a  period  of  ten  or  eleven  years. 
Dr.  Pettersen  thinks  that  during  certain  years  of  such  a  period  oppor- 
tunities would  certainly  occur  for  penetrating  very  far  into  the  Polar 
Basin.  In  1881,  for  example,  Norwegian  hunters  found  the  sea  north  of 
Spitzbergen  so  clear  of  ice  that  a  steamer  could  have  apparently  pro- 
ceeded northward  to  a  considerable  distance,  and  there  is  reason  to 
believe  that  the  sea  to  the  northeast  of  Franz  Josef  Land  is  also  navi- 
gable at  times.  Dr.  Pettersen  is  convinced,  from  observing  tlie  motions 
of  the  ice  north  of  Spitzbergen  and  Novaya  Zemlya,  that  there  is  a 
strong  probability  of  a  more  or  less  open  Polar  sea. 

GREENLAND. 

Under  the  command  of  Baron  Nordenskjold,  a  Swedish  expedition 
has  been  engaged  in  an  endeavor  to  explore  the  interior  of  Greenland 
firom  the  east  coast,  one  of  the  objects  of  the  expedition  being  to  fix  tiie 
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Sites  of  the  ancient  Norse  colonies.  The  expenses  of  llie  journey  were 
defrayed  by  the  manificence  of  Mr.  Oscar  Dickson.  A  large  party  of 
scientific  experts  accompanied  Baron  Nordenskjold,  sailing  from  Ooth 
enburg,  on  May  23,  in  a  small  steamer  of  180  tons  called  the  Sofia,  and 
arriving  at  Iceland  June  1.  After  coaling,  the  ship  sailed  for  Southern 
Greenland,  and  on  July  4  an  ice  party  started  inland  from  Anleitswik 
fiord,  but  were  prevented  from  advancing  with  sledges  nearer  than  about 
90  miles  to  the  border  of  the  glaciers  by  soft  snow;  but  the  Laplanders, 
who  had  been  taken  for  the  purpose,  advanced  140  miles  farther  on 
snow-shoes  over  a  snow  desert  at  a  height  of  7,000  feet.  Baron  Nor- 
denskjold  reports  the  whole  inland  covered  with  ice,  with  quantities  of 
fine  dust,  which  he  considers  as  cosmical.  The  party  landed  twice  on 
the  east  coast,  but  found  it  ice-bound  almost  everywhere.  Some  relics 
of  the  ancient  colonists  were  said  to  be  found .  The  predictions  of  Baron 
Kordenslgold  that  the  interior  of  Greenland  would  be  found  free  of  ice 
were  therefore  not  verified.  The  expedition  returned  by  way  of  Iceland, 
arriving  at  Thurso  early  in  September. 

A  Danish  expedition,  under  command  of  Lieutenant  Holm,  has  also 
been  engaged  in  exploring  the  east  coast  of  Greenland  during  the  sum- 
mer of  1883.  Several  extensive  fiords  were  discovered,  and  the  charts 
as  far  north  as  latitude  61^,  where  the  work  terminated,  will  be  seriously 
modified  by  the  survey.  After  the  summer's  work  was  done  winter 
quarters  were  prepared  at  Nanortalik,  where  meteorological  and  mag' 
netio  observatories  were  established.  The  same  party  will  continue 
their  work  of  exploration  and  survey  during  1884. 
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METEOROLOGY. 


By  Oleyeland  Abbe. 


I. — ^INSTITUTIONS  AND  INDIVIDUALS. 

• 

The  second  meeting  of  the  International  Committee  was  held  at  Oo- 
penhagen  Angast  1  to  5, 1882.  The  principal  resolutions  related  to  the 
organization  of  an  exhibit  in  London  in  connection  with  the  Interna- 
tional Fisheries  Exhibition,  May,  1883 ;  at  which  the  proposed  meteorolog- 
ical exhibit  should  specially  include  whatever  relates  to  (1)  weather  pre- 
dictions and  storm  warnings;  (2)  the  publication  of  meteorological 
data,  especially  the  time  of  rainfall,  the  monthly  mean  for  the  preceding 
month,  and  the  publication  in  full  of  meteorological  observations  during 
the  year  of  international  polar  obserTations ;  (3)  the  preparation  of 
daily  charts  of  the  Atlantic  Ocean  by  the  co-oporation  of  Oaptain  Hoff- 
meyer  and  Dr.  Neumayer;  (4)  the  scientific  and  practical  importance 
of  the  submarine  cable  connecting  Iceland  and  the  Faroe  Islands; 
(5)  the  publication  of  international  meteorological  tables  as  prepared 
by  Mascart  and  Wild ;  (6)  the  preparation  of  individual  catalogues  of 
the  meteorological  literature  of  the  respective  nations.  (Z.  0.  O.  JIf.,* 
xvn,  p.  368.) 

Dr.  Assmann  states  that  means  have  been  provided  to  re-establish  on 
the  Brocken  (at  the  expense  of  the  Magdeburg  Brocken  Olub)  the  mete- 
orological station  which  has  just  been  abandoned  by  the  Prussian  mete- 
orological office.  He  hopes  before  long  to  have  a  telegraph  cable  and 
continuous  records.    (Z.  0.  0.  Jlf.,  xvui,  p.  68.) 

Prof.  Emil  Plantamour  was  bom  at  Geneva  May  14, 1815,  and  died 
on  September  6, 1882.  His  life  and  energies  were  equally  given  to 
astronomy  and  terrestrial  physics.  After  several  years^  study  under 
eminent  astronomers  in  Europe  he  was  settled,  in  1839,  as  professor  and 
director  of  the  observatory  at  Geneva,  which  place  he  continued  to  fill 
until  his  death,  and  whence  he  exerted  a  great  influence  both  as  an 
astronomer,  geodesist,  and  meteorologist.    (Z.  0,  O,  Jf.,  xvni,  p.  1.) 

Johann  Albert  Arndt,  born  May  27, 1811,  in  Saxony;  died  August 21, 
1882.    In  1847  Professor  Aruat  became  one  of  the  observers  of  the 

*The  iDitials  Z,  O,  G.  M.  designate  the  Zeiiachrift  der  Oealerreiohiaoken  QuelUckafi  fltr 
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Boyal  ProBsian  Meteorological  iQStitation  at  Torgau,  where  he  had 
been  professor  since  1840.  In  1866  he  was  called  to  Berlin,  and  in  1874 
became  Dove's  assistant  at  the  insil  ute,  since  wh^ch  time,  both  as  an 
assistant  and  daring  the  past  three  years  as  temporary  successor  to 
Dove,  he  conducted  most  of  the  work  of  that  office.  {Z,  0.  0.  Af.,  xvii^ 
p.  489.) 

II. — GENERAL  TREATISES. 

In  general  climatology  the  publication  of  Hann's  Handbuch  der  Kit- 
matologie  (Stuttgart,  1^83,  8vo,  pp.  x  +  764),  marks  an  important  epoch 
by  reason  «  f  the  precision  of  thought  and  the  extent  and  freshness  of 
the  numerical  data.  Many  of  the  author's  views  are  worthy  of  wide 
attention  and  adoption,  and  are  therefore  here  reproduced  as  follows: 

''By  climate  we  understand  the  sum  total  of  the  meteorological  phe. 
nomena  that  characterize  the  mean  condition  of  the  atmosphere  at  any 
one  place  on  the  earth's  surface.  That  which  we  call  the  weather  is  only 
one  phase,  a  single  act,  or  part  of  the  succession  of  phenomena  whose 
complete  course,  more  or  less  uniform,  year  after  year  constitutes  the 
climate  of  any  locality.  The  climate  is  the  totality  of  the  weather  for 
a  longer  or  shorter  portion  of  time,  as  it  ordinarily  occurs  on  the 
average  at  this  time  of  the  year ;  but  we  speak  of  the  weather  of  a 
special  day  or  month  or  season ;  e.  g.,  the  climate  of  England  is  mild 
and  damp  in  December,  although  the  weai  her  of  December,  1879,  was 
very  cold.  We  never  speak  of  the  rainy  climate  of  the  summer  of  1882 
in  Germany,  but  tne  rainy  weather.  The  theory  or  philosophy  of  the 
weather  and  of  climate  will  therefore  respectively  treat  of  the  daily 
changes  and  the  average  condition  of  the  atmosphere. 

'-Meteorology  includes  both  weather  and  climate,  and  shows  the 
causal  dependence  of  these  upon  the  fundamental  simple  principles  of 
physics.  The  principal  climatic  factors  are  temperature  and  moisture 
of  the  air,  rain  or  snowfall,  force  and  direction  of  the  wind,  &c.  Of 
the>e  the  temperature  is  undoubtedly  the  most  important,  and  not  only 
the  temperature  of  the  air  itself  as  given  by  thermomet  rs  protected 
from  radiation,  but  equally  so  the  temperature,  or  rather  heat,  due  to 
direct  radiation  of  sun,  air,  and  earth  This  latter  radiation  is  an 
extremely  variable  quantity,  even  at  one  and  the  same  locality,  while 
the  air  temperature  proper  is  comparatively  uniform  over  a  large  extent 
of  territory  and  time. 

''I.  The  elements  of  the  air  temperature  that  are  most  important  for 
the  correct  presentation  of  any  climate  are  the  following: 

<'l.  The  monthly  and  annual  mean  temperatures  of  the  air. 

"  2.  The  magnitudes  for  each  month  of  the  daily  variation  of  tem- 
perature. 

"  3.  The  mean  temperature  for  at  least  one  early  morning  hour  and 
afternoon  hour  about  the  time  of  the  lowest  and  highest  temperatures^ 
and  if  possible  also  for  a  later  hour  in  the  evening. 

"  4.  For  long  series  of  observations,  the  extreme  limits  between  which 
lie  the  mean  temperatures  of  the  individual  months. 
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"  5.  The  meao  of  tlie  monthly  and  aunoal  extreme  temperatares  aa 
well  as  the  reBulting  noii-periodic  variatioD  of  temperatnre  within  each 
month  and  the  whole  year. 

"6.  The  absolntB  highest  and  lowest  temperatures  that  occur  within 
a  ^ven  interval  of  time ;  the  length  of  this  interval  should  also  be  given. 

"  7,  The  mean  variability  of  the  temperature,  aa  expressed  by  the  dif- 
ference of  consecutive  daily  means  and  by  the  frequency  of  snch  changes 
in  temperatare  arranged  According  to  definite  scale,  e,  g.,  from  2  to  2 
degrees. 

^'  8.  Mean  limit  or  date  of  fhjsts  in  spring  and  fall,  and  the  number  of 
days  free  from  frosts. 

"  As  m  ost  of  the  published  long  series  of  temperatnre  observations 
refer  to  stations  witbiu  cities,  it  is  also  necessary  to  have  in  mind  the 
systematic  differences  between  city  and  country  temperatures,  the  for- 
mer being  generally  warmer.  The  above  requisites  for  complete  elima- 
tological  study  are  exemplified  in  the  following  table  based  on  observa- 
tions within  the  city  of  Vienna: 

Table  I. — ChoraettriiUe*  of  lAc  Unperatun  of  iKa  air  m  the  dty  of  Vienna. 

(TanpraUnns  br  evptdcnds  Mala.    Latltnda,  VP  \r  north;  lougltads,  10°  Wt  Mat  of  OreeDvlob. 
Altitaae,  IH  metaraj. 
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"  II.  The  elements  of  radiant  beat  that  are  important  as  climatologio 
factors  cannot  be  stated  so  definitely  as  are  those  of  air  temperature. 
It  would  appear  that  we  need  to  know  the  energy  and  the  totality  of 
the  two  radiations,  t.  e.,  that  received  from  tbe  snu  and  that  given  oat 
by  terrestrial  objects,  but  unfortanately  tbas  far  satisfactory  observa- 
tiouB  of  these  pbeoomena  are  almost  wholly  wanting;  even  the  appa- 
ratae  proper  for  the  measnreroents  is  as  yet  too  crude  to  be  available  for 
aocnrate  work.  Tbe  solar  radiations  posseaa  no  snch  differencee  among 
thoDSelveB  aa  to  justify  the  terms  'beat^^ays,'  'light  rays,'  'chemical' or 


486  SCIENTIFIC    BECOBD   FOB    1883 

*  actinic  rays;'  they  have  variations  of  wave  length  and  intensity,  t.  e.j 
rapidity  and  extent  of  vibrations,  and  one  and  the  same  ray  will  produce 
either  or  all  of  the  above  three  effects  (heat,  light,  chemism),  according 
to  the  nature  of  the  surface  or  body  on  which  it  falls.  The  energy  or 
vis  viva  of  a  ray  of  a  given  wave  length  and  intensity  is  proportional 
to  the  quotient  of  the  square  of  the  amplitude  divided  by  the  square  of 
the  wave  length;  it  is  the  total  radiant  energy  that  is  desired  in  climatic 
researches.  The  most  recent  observations  indicate  that  the  central  part 
of  the  solar  spectrum  is  most  energetic  not  only  in  producing  light,  but 
also  in  respect  to  heat  and  chemical  effects." 

Meteorology  still  has  to  depk  re  the  absence  of  sufficient  observations  of 
the  optical,  thermal,  and  chemical  effects  of  solar  radiation.  The  im- 
portance of  insolation  (the  amount  of  direct  sunshine)  has  long  been  rec- 
ognized by  physicians,  and  by  agriculturists,  by  its  effect  on  animal  and 
vegetable  life.  Of  the  instruments  with  which  regular  observations  have 
been  made  in  the  effort  to  obtain  comparative  data,  Hann  mentions  the 
"black -bulb  thermometer  in  vacuo,"  as  used  by  the  Epglish  as  of  the 
first  importance,  andputsin  the  secondrankthe  Arago-Davy  actiuometer. 
[We  may  be  allowed  to  add  that  this  can  only  be  allowable  by  reason  of 
the  fact  that  no  satisfactory  study  of  these  instruments  has  yet  been  pub- 
lished, and  our  author's  decision  will  perhaps  be  reversed  after  the  pub- 
lication of  an  exhaustive  memoir  by  Ferrel,  now  in  print.] 

"A  record  of  pbsBuological  phenomena,  such  as  times  of  blossoming, 
fruiting,  &c.,  gives  some  interesting  results  bearing  on  the  insolation. 
The  amount  of  heat  reflected  from  the  soil  and  water  into  the  atmos- 
phere has  been  approximately  measured  by  Frankland,  Dufour,  &c , 
and  may  amount  to  as  much  as  70  per  cent. 

'*  III.  The  nocturnal  cooling  of  the  free  surface  of  bodies  due  to  radi- 
ation of  heat  is  another  important  subject  that  as  yet  eludes  direct 
observation.  An  approximation  is  sought  by  observing  minimum  radia- 
tion thermometers  fully  exposed  to  the  sky,  and  whose  bulbs  are  respect- 
ively on  the  ground  and  directly  above  a  close-cropped  grass  lawn. 

"  IV.  The  temperatures  of  the  ground  at  the  surface,  and  to  tbe  depth 
of  one  or  two  meters,  constitute  a  most  desirable  climatological  element. 

"  V.  The  measurement  of  atmospheric  moisture,  both  vaporous  and 
condensed,  ranks  next  to  temperature  in  importance.  The  following 
items  are  desirable : 

^^  (1)  Monthly  means  of  the  absolute,  and 

"  (2)  Of  the  relative  aqueous  con  tents  of  the  atmosphere.  The  absolute 
measures  are  usually  given  in  millimeters  of  vapor  tension,  but  pref- 
erably in  weight  of  vapor  i)er  cubic  meter.  The  relative  humidity  is 
given  in  per  cent.  The  ordinary  observations  with  hygrometric apparatus 
give  the  aqueous  vapor  in  the  immediate  neighborhood  of  the  observer, 
and  tell  nothing  as  to  the  amount  or  tension  at  any  considerable  distance ; 
the  relative  humidity,  with  the  temperature  of  the  air  and  the  wind,  gives 
tbe  evaporating  power  of  the  atmosphere,  which  has  so  great  an  influence 
on  plants  and  animals. 
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'^  (3)  The  precipitation  of  moistare,  as  rain,  snow,  hail,  dew,  frost. 
Under  this  head  the  following  are  desirable:  (a)  The  monthly  and  an- 
nual sums  of  total  precipitations  of  rain  and  melted  snow;  (b)  the  max- 
imum precipitation  per  day  and  per  hoar ;  (c)  the  number  of  days  having 
one-half  millimeter  or  more  of  precipitation,  including  dew  or  frost ;  (d) 
the  percentage  of  rainy  days  in  each  month  or  the  probability  of  a  rainy 
day ;  the  number  of  rainy  days  is  a  better  indication  of  a  moist  or  dry 
dimate  than  the  total  rainfall ;  {e)  the  number  of  days  with  snow,  the 
depth  of  the  snow  covering,  the  duration  of  the  snow  covering,  the  dates 
of  frost,  and  last  snowfall ;  (/)  similar  data  for  the  days  with  hail ;  (g) 
similar  data  for  the  days  with  thunder-storms. 

*^  (4)  The  precipitation  of  moisture  as  clouds.  Under  this  head  are 
important,  (a)  the  amount  of  cloudy  sky  expressed  in  tenths  or  hun- 
dredths of  the  whole  celestial  hemisphere  (the  number  of  clear,  cloudy^ 
and  threatening  days  does  not  seem  sufficiently  precise);  (6)' the  per- 
centage of  cloudiness  is  an  ordinary  substitute  for  the  direct  measure 
of  the  intensity  of  solar  radiation,  and  as  it  varies  very  regularly  in 
diurnal  and  annual  periods,  it  is  desirable  to  give  monthly  means  for 
three  or  more  separate  hours  of  observation ;  (c)  the  thickness  of  the 
cloud  layer  is  recorded  by  Campbell's  sunshine  recorder  by  the  effect 
of  a  burning  lens  in  charring  prepared  paper — this  apparatus  gives  us 
the  amount  of  clear  suushine  whence  we  deduce  the  ratio  of  observed 
amount  of  strong  suushine  to  the  greatest  amount  possible  at  the  re- 
spective seasons  and  stations ;  {d)  the  number  of  foggy  days,  or  the 
total  number  of  hours  of  fog,  and  the  times  of  forming  and  dissipating; 
{€)  the  number  of  nights  or  the  quantity  of  dew. 

'^  YI.  The  wind  affects  humanity  and  equally  the  fauna  and  flora  in 
innumerable  particulars,  but  the  comparison  of  observations,  especially 
of  force  or  velocity,  is  greatly  hindered  by  the  irregularities  of  methods 
of  observing.  It  is,  however,  possible  to  draw  some  comparative  con- 
clusions from  the  following  data: 

"(1)  The  monthly  means  (or  totals)  of  wind  velocity  or  estimated 
wind  force. 

"  (2)  The  frequency  of  winds  from  different  directions  (to  eight  prin- 
cipal compass  points) ;  this  is  most  conveniently  expressed  in  percent- 
ages of  the  total  number  of  observations,  or  else  the  number  of  obser- 
vations of  each  wind  is  divided  by  the  number  of  observations  made 
each  day,  so  that  we  receive  as  quotient  the  number  of  deys  that  each 
wind  has  blown. 

"  (3)  The  frequency  of  the  winds  for  each  hour  of  observation  thus 
showing  the  diurnal  changes  in  wind  direction,  this  may  generally  be 
given  for  the  annual  sums  instead  of  the  individual  months. 

"(4)  The  meteorological  peculiarities  of  each  wind  direction  as  to 
{a)  temperature,  {b)  moisture,  (c)  cloudiness,  {d)  probability  of  rainfall, 
are  shown  by  the  respective  wind  roses  (thermic,  atmic,  nephic,  aque- 
ous) ;  one  such  series  of  wind  roses  suffices  to  show  the  climatic  char- 
acteristics of  a  large  section  of  country. 
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"VII.  The  atmospheric  pressure  and  its  variations  are  climatologic 
factors  of  secondary  importance  in  strong  contrast  to  the  importiint  part 
that  these  elements  play  in  meteorology.  The  mean  annaal  pressure  may 
be  given  to  within  a  millimeter  as  an  index  to  the  density  of  the  air  and 
the  facility  of  evaporation,  but  the  variations  that  occur  at  any  locality 
are  too  small  to  have  any  direct  sensible  effect  on  animal  and  vegetable 
life.  It  is  only  as  a  basis  for  the  explanation  of  the  distribution  of  other 
climatic  factors  that  we  may  need  accurate  barometric  observations  at 
numerous  stations.  [The  marked  effect  upon  many  persons  of  a  gradual 
removal  of  residence  from  lowlands  to  regions  higher  by  several  thousand 
feet  is  daily  exemplified  by  the  experience  of  the  numerous  invalids  who 
resort  to  the  Rocky  Mountain  plateaus  and  the  higher  portions  of  the 
Appalachian  Bange.  The  freedom  from  noxious  dust  floating  in  the 
air  and  settling  by  its  own  weight  or  washed  down  by  falling  rain  and 
snow,  is,  in  the  absence  of  direct  observations,  approximately  indicated 
by  the  height  of  stations  above  sea-level  or  the  annual  barometric  press- 
ure, combined  with  the  height  above  lowlands  in  the  neighborhood; 
these  heights  may  of  course  be  deduced  from  accurate  barometric  obser- 
vations.] 

"VIII.  The  total  effect  of  temperature,  pressure,  humidity,  and  wind 
upon  free  water  surfaces  respectively  in  the  shade  and  in  the  sun  is  to 
produce  an  evaporation  the  measure  of  which  should  be  of  the  highest 
importance  in  climatology.  The  apparatus  hitherto  devised  for  measure- 
ments of  the  amount  of  evaporation  are,  however,  apparently  very  un- 
satisfactory. [Some  adopt  instead  the  depression  of  the  wet  bulb  as 
indicative  of  the  total  effect  of  the  preceding  causes  upon  a  moist  sur- 
face that  is  very  similar  to  that  of  leaves — the  human  skin,  &c.  It  is 
perhaps  proper  to  consider  the  depression  of  the  dew-point  temperature 
as  indicating  the  need  the  air  has  of  moisture,  but  the  elevation  of  the 
wet  bulb  above  dew-point,  as  showing  the  rate  at  which  this  need  is 
being  supplied,  and  the  elevation  of  the  air  temperature  above  the  wet 
bulb,  as  showing  the  rate  of  strain  that  every  surface  is  under  in  its 
effort  to  give  up  it^  moisture  to  the  absorbing  atmosphere.] 

"IX.  (1)  The  constitution  of  the  air,  so  far  as  its  dry  gases  are  con- 
cerned, is  too  uniform  throughout  the  world  to  allow  of  its  entering  as 
a  factor  in  studying  climatic  differences;  it  varies  but  a  fraction  of  1 
per  cent,  from  21  volumes  of  oxygen  and  79  volumes  of  nitrogen,  with 
0.03  of  one  volume  of  carbonic-acid  gas.  The  most  important  variable 
in  the  air  is  the  amount  of  aqueous  vapor  (see  V  (I),  above).  The  per- 
centage of  volume  of  vapor  to  dry  gases  is  given  by  dividing  the  tension 
of  vapor  by  the  barometric  pressure.  The  result  is,  in  extremely  moist 
climates,  equivalent  to  a  dilution  of  the  air  to  an  extent  of  perhaps  3 
per  cent,  of  its  volume.  Thus  for  Batavia  in  one  volume  of  the  dry  gases, 
we  should  have  oxygen  21.0,  nitrogen  79.0  per  cenl.,  but  in  one  volume 
of  the  whole  atmosphere,  oxygen  20.4,  nitrogen  76.8,  aqueous  vapor,  2.8 
per  cent.  The  direct  effect  of  the  slight  change  in  oxygen  must  be  im- 
perceptible. 
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<'  (2)  Local  or  artificial  impurities — dust,  gases,  or  smoke  from  fac- 
tories, burning  forests,  volcanic  eruptions,  the  salts  due  to  ocean  spray, 
dust  due  to  roads,  sandy  deserts,  &c. — can  bardl^'  be  considered  as  be- 
longing to  general  meteorology,  but  are  important  in  local  climatology. 

"  (3)  More  general  and  more  important  are  the  minute  particles  of  dust 
that  almost  elude  microscopic  vision,  and  which  are  in  reality  spores 
or  germs  of  organic  life ;  to  these  are  due  the  various  processes  of  fer- 
n)eutation  and  putrefaction,  and  especially  the  large  class  of  diseases 
known  as  miasmatic,  which  were  formerly  attributed  to  noxious  gases, 
and  to  which  all  animal  life  is  very  susceptible.  The  warm,  moist  cli- 
mates are  in  general  most  favorable  to  these  germs;  they  are  compar- 
atively rare  in  very  dry  climates  and  over  desert  places;  they  are  also 
rare  over  the  sea  and  during  sea  breezes  on  the  sea  coast,  and  also  aftet 
a  rain  has  washed  the  atmosphere  pure  and  brought  down  fresh  air 
from  above.  [The  effect  of  rainfall  in  dragging  down  the  air  which 
then  flows  outward  from  under  the  rain  was  fully  recognizetl  by  Espy 
and  Henry  in  1840,  and  has  frequently  been  dwelt  upon  by  the  present 
writer,  so  that  it  can  hardly  be  called  a  new  observation,  as  is  done  by 
Hann  on  page  50.  Experiments  for  the  determination  of  the  amount 
of  air  brought  down  were  verbally  suggested  to  Professor  Pickering  in 
1871  as  a  subject  for  experimentation  by  his  students  in  physics.] 

"  (4)  Either  ozone  or  the  hyper-oxide  of  hydrogen,  or  possibly  nitric 
oxide,  is  apparently  at  times  efficacious  in  increasing  the  oxidizing 
effect  of  the  air,  the  result  being  that  all  organic  matter  is  destroyed 
thereby.  The  methods  of  observing  these  gases  are,  however,  too  un- 
certain to  allow  of  comparison  between  different  localities,  or  even  dif- 
ferent portions  of  the  same  series. 

'<(5)  The  electrical  condition  of  the  atmosphere  is  not  known  to  exert 
any  considerable  direct  influence  upon  life,  nor  have  we  even  observations 
that  would  allow  of  comparisons  of  various  localities  in  respect  to  the 
electric  potential.  This  subject  is  therefore  to  be  omitted,  at  least  at 
present,  from  climatology,  notwithstanding  many  popular  expressions 
of  belief  in  its  importance.  The  occurrence  of  thunder-storms  has  al- 
ready been  considered — see  V  (3),  (g) — but  this  is  because  of  other  feat- 
ures than  the  electric  phenomena. 

"  X.  Phaenologic  observations  have  frequently  been  introduced  as  a 
guide  to  comparative  climatology,  but  the  fact  that  plants  can  accom- 
modate themselves  to  climatic  peculiarities  renders  this  a  study  that  must 
be  pursued  very  cautiously.  As  yet  it  has  not  been  possible  to  stat« 
the  dependence  of  the  development  of  plant  life  upon  temperature  so 
securely  as  to  allow  of  inversely  inferring  the  temperature  from  the  ob- 
served stage  of  development.  However,  such  studies  are  not  to  be 
wholly  discarded ;  they  are  especially  useful  as  indications  of  the  cli- 
matic differences  at  diflerent  elevations  on  the  slope  of  a  mountain ; 
also  when  a  large  number  of  special  plants  are  studied  they  show  the 
retardation  of  vegetation  in  northern  regions.  Thus,  for  example,  the 
blossoming  of  plants  in  early  spiing  is  at  Trieste,  Gorz,  and  Villa  Carlotta 
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twenty  to  tweaty-flve  days  earlier  than  at  Tieona,  and  at  Paris  nine  days 
earlier,  bnt  at  Lemsberg  sixteen  days  later,  and  Zlozow  twenty-one 
days  later.  On  the  plateau  of  tlie  Han  Moantains  the  retardation  is 
thirty-four  days,  and  the  same  also  at  Moscow;  In  the  Alps,  at  46^° 
north  latitude,  1700  meters  altitude,  the  retardatiou  is  forty-five  days, 
or  the  same  as  at  St.  Petersburg.  It  ia,  however,  proper  to  consider  such 
pluenologifl  observations  as illustrationsof  climatic  characteristics  rather 
than  as  defining  them." 

The  following  table  gives  for  Yienoa  some  of  the  preceding  additional 
climatic  characteristics.  For  want  of  space  Hann  omits  the  details  of 
wind  direetiou : 
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Having,  in  his  introduction,  thus  defined  our  general  conception  of 
the  range  of  climatology,  Hann  devotes  175  pages  to  a  consideration 
of  the  principal  features  of  the  earth's  climate— first,  as  depending  on 
the  solar  radiation ;  and,  next,  as  modified  by  physical  conditions,  t.  e., 
moisture,  altitude,  diBtribiition  of  land  and  water.  This  section  of  his 
work  coustitates  a  popular  treatise  on  meteorology  that  is  fit  to  form 
a  separate  treatise,  and  iu  by  far  the  best  at  present  extant,,  the  only 
ones  comparable  for  accuracy  and  clearness  being  that  of  Blaiiford  in 
The  Indian  Meteorologist's  Vade-Mecum. 

The  remaining  660  pages  of  Hann's  treatise  are  devoted  to  the  de- 
scription of  the  special  climatologv  of  tlie  zones  and  districts  of  Ihe 
earth,  constituting  a  very  complete  climate- geography.  Through  the 
whole  volume  are  distributed  occasional  notes  and  pages  dealing  with 
the  causes  of  atmospheric  phenomena,  so  that  the  work  is  an  indis- 
pensable and  admirable  preliminary  to  the  study  of,  or  development  of, 
a  systematic  treatise  on  philosophical,  deductive,  and  mathematical 
meteorology. 
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It  may  not  be  presamptaous  to  add  that  if  the  idea  of  climate  i» 
to  cover  every  known  relation  of  the  weather  to  human  afiairs,  then 
there  are  still  many  important  features  only  lightly  touched  upon  by 
Hann  that  must  be  more  fully  considered  than  they  have  been  even 
in  this  introduction,  which  we  have  so  fully  analyzed  in  the  preced- 
ing liues.  Some  of  these  have  indeed  been  taken  up  by  the  author 
in  his  subsequent  chapters  on  general  or  special  climatology ,  and  we 
enumerate  them  here  in  order  to  direct  attention  to  them,  and  at  least 
partially  complete  our  enumeration  of  what  data  are  called  for  in  a 
treatise  on  '^  climate."    They  are  as  follows : 

(1)  Exhilarating  and  depressing  weather  is  the  effect  of  or  may  be 
represented  as  a  function  of  the  simultaneous  temperatures  (£),  wind(t;)^ 
barometric  pressure  (p),  and  relative  humidity  (A),  and  is  not  fully  ex- 
pressed by  the  enumeration  of  the  simply  hot  and  moist  days,  but  must 
be  determined  by  a  special  observation  of  the  days  in  which  the  human 
organism  experiences  such  special  feelings  as  are  defined  by  the  expres- 
sions "closeness,''  "oppression,''  "  weakening," " harshness,"  "rawness," 
"penetrating,"  "chill,"  "mildness,"  "softness,"  "balmy,"  "soothing," 
«* invigorating,"  "exhilarating,"  "stimulating,"  "nervous,"  "restless- 
"ness,"  "gloominess,"  "cheerfulness,"  &c.  In  the  absence  of  tbis  per- 
sonal or  subjective  record  one  may  seek  an  approximate  method  by 
calculating  su6h  an  arbitrary  function  of  f,  v,p,  h  as  will  give  numerical 
results  on  a  scale  of  0  to  10.  Personal  records  of  this  character  were 
kept  at  Washington  by  J.  W.  Osborne  and  others  as  early  as  1873. 

(2)  The  number  df  general  storm-centers  that  pass  over  a  locality^ 
and  their  general  geographical  distributions.  As  such  storms  are  pre- 
ceded by  southeast  to  southwest  winds,  warmer,  cloudy  and  rainy 
weather,  and  followed  by  westerly  winds,  colder,  clearing,  drier  weather, 
their  frequency  is  directly  indicative  of  the  changeableness  of  the  cli- 
mate, and  presents  in  one  datum  a  very  concise  summary  of  the  features 
that  bear  on  health,  business,  domestic  life,  forestry,  and  commerce. 
A  map  of  storm  frequency  explains  at  a  glance  the  distribution  of  north- 
west and  southwest  winds  in  the  United  States,  and  the  peculiarities 
of  our  climate  as  given  by  Hann  on  page  556.  Such  charts  were  at- 
tempted by  Espy  in  1836,  but  actually  compiled  first  by  the  present 
writer  for  the  statistical  atlas  of  the  United  States  Ninth  Census,  Wash- 
ington, 1874.  A  general  review  for  Europe  and  America  has  recently 
been  given  by  Koppen. 

(3)  The  frequency  of  severe  local  storms,  such  as  the  tornadoes  of  the 
United  States.  (A  first  attempt  at  collecting  these  data  is  given  by 
Finley.    Professional  Papers  Signal  Service  No.  4.) 

(4)  The  frequency  of  calms  as  causing  poor  ventilation,  and  being 
accompanied  by  stagnant  or  unwholesome  air. 

(5)  The  durations  of  twilight  and  the  general  color  of  the  sky  by  day,, 
and  the  special  colors  at  sunrise  and  sunset,  as  indicative  of  the  reflec- 
tion, transmission,  and  absorption  of  the  solar  radiation.   In  the  tropics^ 
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the  blue  sky  is  replaced  by  a  white  or  opaline  tiot,  and  the  total  amount 
of  light  and  beat  thos  diffosely  reflected  to  the  observer  is  one-half  as 
mncb  as  that  directly  coming  from  the  snn.  The  bluest  skies  are  in- 
dicative of  the  absence  of  moisture,  the  reddest  skies  are  apparently  dne 
to  vapors  or  exceedingly  fine  particles  of  moisture  or  of  dust,  the  white 
sky  to  the  larger  aqueous  particles  that  are  apparently  of  the  size  of  the 
finest  cloud  or  fog  particles. 

(C)  The  number  and  extent  of  the  sadden  changes  from  warm  and 
moist  to  cold  and  dry,  or,  vice  versa,  cold  and  dry  to  warm  and  moist,  as 
disttngaished  from  the  general  variability  of  these  elements  (shown  for 
example  in  the  next  paragraph,  without  regard  to  the  direction  in  which 
the  change  occurs.  A  few  words  on  this  subject  by  the  author  will  be 
found  in  the  Baoitary  Record  for  Jnly,  1879.) 

(7)  The  frequency  and  extent  of  changes  in  the  mean  temperature  of 
Bnccessive  days ;  this  is  held  by  Hann  to  be  the  best  way  of  express- 
ing the  effect  upon  mankiud  of  variability  of  temperatnre,'and  on.page 
604  be  gives  the  following  valuable  comparative  table: 
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(8.)  The  frequency  of  sadden  irruptions  of  very  dry  winds  (gen- 
erally but  not  necessarily  cold)  which  by  their  desiccating  power  de- 
stroy tender  vegetation,  a  factor  that  can  of  coarse  be  well  presented 
by  the  changes  from  small  to  great  daily  evaporation  or  from  great  to 
small  elevations  of  wet-bulb  above  dew-point  temperature. 

In  numerous  suggestive  notes  Hann  leaves  the  dry  field  of  descrip- 
tive climatology  proper  and  wanders  a  little  over  into  the  fascinating 
border-land  of  dynamic  meteorology.  Usually  he  thus  intensifies  our 
interest  in  the  subject  by  the  clear  and  satisfactory  explanations.  But 
confining  ourselves  to  the  problems  of  the  future,  we  quote  the  following. 

The  annual  mean  distribution  of  atmospheric  pressure  reduced  to 
standard  gravity  and  at  sea-level  and  for  all  meridians  is  given  for  each 
6^  of  latitude  in  the  second  column  of  the  following  table : 
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*^  The  pressures  here  given  agree  with  the  distribution  of  the  atmos. 
phere  required  by  the  mechanical  conditions  for  the  general  circulation 
of  the  atmosphere  as  published  by  Ferrel  in  1858  and  1860.  We  see 
that  the  pressure  diminishes  from  either  circumtropic  latitude  towards 
the  corresponding  pole,  especially  in  the  southern  hemisphere,  where 
the  whirl  around  the  pole  can  develop  with  the  least  disturbance.  The 
zone  of  highest  barometric  pressure  lies  further  from  the  equator  in 
the  northern  than  in  the  southern  hemisphere  (it  lies  in  the  former 
somewhat  north  of  the  35th  degree  north  latitude,  but  in  the  latter  be- 
tween the  25th  and  30th  degrees  south  latitude),  and  the  accumulation 
of  air  is  less  there  since  the  process  of  circulation  is  more  restricted 
and  therefore  less  energetic. 

^'  This  circulation  of  the  atmosphere  (delineated  in  the  previous  par- 
agraph according  to  FerrePs  views  as  given  by  him  in  his  Motions  of 
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Fluids,  &c.)  is  subject  to  an  annual  period.  It  is  most  intense  in  tlie 
hemisphere  in  which  winter  prevails,  for  in  this  hemisphere  the  differ- 
ence of  temperature  between  the  tropfcs  and  the  higher  latitudes  is 
greatest,  and  therefore  also  the  temperature  gradient  in  the  upper 
strata,  which  sets  the  circulatory  current  in  action,  and  which  latter, 
in  its  turn,  brings  into  play  the  centrifugal  forces.  In  the  hemisphere 
that  is  enjoying  summer  the  upper  temperature  gradient  is  slightest 
and  the  interchange  of  air  between  the  tropics  and  the  higher  latitudes 
is  feeblest.  In  general  an  accumulation  of  air  exists  always  over  the 
hemisphere  that  is  enjoying  winter.  Since  the  northern  hemisphere  in 
its  winter  cools  much  lower  than  the  southern  in  its,  therefore  also  the 
upper  currents  of  air  are  much  stronger  in  the  winter  of  the  northern 
hemisphere  than  in  the  winter  of  the  southern.  The  difference  between 
the  warmest  and  coldest  latitudes  in  the  northern  hemisphere  during 
its  winter  is  about  6(P  0.,  while  on  the  other  hand  for  the  winter  of 
the  southern  hemisphere  it  is  only  about  40^  C.  Since,  also,  during 
the  winter  of  the  northern  hemisphere  the  local  temi)erature  differ- 
ences between  the  oceans  and  the  land  are  very  great,  reaching,  indeed, 
nearly  the  same  amount  as  the  general  difference  between  the  tropics 
and  the  pole,  therefore  the  local  circulation  attains  its  greatest  inten- 
sity and  is  able  to  materially  modify  the  general  circulation.  There- 
fore there  develop  over  the  warmer  northern  oceans,  the  i>ermauent 
cyclones  of  the  Atlantic  and  Pacific  Oceans  and  the  anti-cyclones  over 
the  continents  of  Asia  and  Korth  America.  Parallel  with  this  there 
is  a  more  frequent  and  intense  occurrence  of  smaller  whirls — the  ordi- 
nary cyclones — which,  in  the  temperate  zones,  advance  with  the  gen- 
eral movement  of  the  atmosphere  from  west  to  east.  This  is  therefore 
in  general  the  season  of  the  development  of  greatest  activity  in  the 
movements  of  the  earth's  atmosphere,  the  greatest  differences  ot  prey's- 
nre  and  greatest  variations  of  pressure  occur,  and  with  these  the  great- 
est variability  of  temperature.  In  the  winter  of  the  southern  hemi- 
sphere no  similar  increase  in  the  motions  of  the  atmosphere  is  to  be 
expected,  since  its  cooling  is  not,  by  far,  so  great  as  that  of  the  north- 
em  hemisphere.  Therefore,  also,  the  upper  temperature  gradient  is 
not  so  marked,  and  consequently  the  intensity  of  the  upper  air  cur- 
rents toward  the  i)ole.  At  the  same  time  also  the  temperature  differ- 
ences of  the  meridians  and  the  local  currents  fail  because  the  conti- 
nents in  high  latitudes  are  missing.  Consequently  the  currents  of  the 
general  circulation  can  develop  themselves  much  more  regularly  and 
intensely,  as  we  have  already  seen  is  indeed  the  fact.  The  difference 
in  the  movements  of  the  atmosphere  between  winter  and  summer  is 
much  slighter.  Therefore,  also,  the  change  in  the  variations  of  baio- 
metric  pressure  from  one  season  to  the  other  and  its  conseqaences. 
Equally  must  the  variability  of  the  temperature  be  less.  In  short,  the 
whole  meteorological  rSgime  assumes  a  more  constant  type  and  shows  a 
smaller  annual  periodicity.    In  the  equatorial  region  of  the  Atlantic 
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Ocean  it  has  id  fact  been  observed  that  above  the  trade  winds  more  air 
is  flowing  at  high  altitudes  (toward  the  pole)  in  that  hemisphere  in 
which  winter  is  prevailing.  Toynbee  says  that  during  the  northern 
winter  and  spring  the  upper  clouds  above  the  trade  winds  move  north- 
ward more  frequently  than  in  summer  and  autumn.  The  reverse  is 
true  during  the  winter  of  the  southern  hemisphere. 

<^  If  the  temperature  of  the  tropic  zone  is  subject  to  periodic  changes, 
as  Koppen  has  shown  is  probable,  since  periods  of  greater  intensity  of 
solar  radiation  follew  parallel  with  the  periods  of  greater  or  less  fre- 
quency of  solar  spots,  then  must  similar  changes  also  exist  in  the  gen- 
eral atmospheric  circulation.  At  the  time  when  the  temperature  of 
the  tropics  attains  a  maximum  the  descent  of  air  in  the  upper  strata 
from  the  tropics  towards  the  i)ole  is  greatest  and  the  circulation  most 
intense.  The  low  pressure  in  the  equatorial  belt  will  experience  a  fur- 
ther diminution,  while  the  high  pressure  in  the  middle  latitudes  will 
increase,  and  in  the  circumpolar  regions  the  atmospheric  pressure,  in 
consequence  of  the  increase  in  the  rotating  ring  (vortex  ring),  will  fur- 
ther diminish.  The  whole  energy  of  the  atmospheric  movements  will 
increase,  but  what  inflnence  this  may  have  upon  the  temperature 
and  precipitation  in  the  middle  and  higher  latitudes  cannot  easily  be 
deductively  inferred.  On  this  point  only  investigations  based  upon 
sufficient  observations  can  give  satisfactory  conclusions. 

<'  Recently,  Blanford  has  called  attention  to  a  relation  of  this  char- 
acter between  the  distribution  of  pressure  in  the  tropics  and  in  higher 
latitudes,  in  that  he  shows  that  the  periods  of  low  pressure  in  Indo- 
Australian  tropical  regions  coincide  with  periods  of  high  pressure  on 
the  northern  Asiatic  continent.  Especially  is  this  the  case  in  winter. 
The  air  that  flows  at  high  altitudes  out  of  the  tropics  streams  towards 
and  accumulates  where  the  descent  in  the  higher  strata  (the  thermic 
gradient)  is  greatest.  Since  high  atmospheric  pressure  (a  maximum 
barometer)  is  associated  with  greater  and  permanent  clearness  of  the 
sky,  therefore  also  with  greater  radiation  of  heat  outwards  and  cool- 
ing of  the  lowest  strata  of  air  in  winter  (origin  of  a  local  pole  of  cold), 
whereby  conversely  the  thermic  gradient  and  the  inflow  of  air  from 
above  is  again  increased — it  is  thus  quite  possible  that  periods  of  great 
warmth  and  low  pressure  in  tropical  regions  should  correspond  with 
periods  of  great  winter  cold  in  high  latitudes. 

"The  discovery  of  such  relations  between  the  temperatures  of  the 
tropical  zone  and  the  general  weather  of  the  middle  and  higher  latitudes 
is  one  of  the  most  important  present  problems  of  meteorology  and  com- 
parative climatology.  We  have  already  seen  that  the  influence  of  the 
tropics  is  actively  opposed  to  that  of  the  temperate  zone  of  either  hem- 
isphere in  its  winter  season  in  the  ratio  of  10  to  6.5.  The  mean  condi- 
tion as  to  temperature  in  the  tropical  zone  on  which  depends  the  energy 
of  the  upper  currents  of  air  which  become  the  prevailing  ones  in  the 
temperate  zone  must,  therefore,  have  the  greatest  influence  upon  the 
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general  character  of  the  weather  in  the  latter  zone.  Therefore,  by  the 
observations  in  the  temperate  zone  alone  we  can  never  completely  trace 
its  weather  back  to  its  fundamental  causes." 

In  closing  our  summary  of  Hann's  important  work  we  may  be  par- 
doned for  referring  to  the  great  stride  made  during  the  past  twenty 
years  in  our  knowledge  of  meteorology,  and  to  the  Americans,  Henry, 
Espy,  and  Ferrel,  who  have  correctly  penetrated  to  the  ultimate  causes 
and  laws  of  the  principal  phenomena.  Their  views  have  a  most  pro- 
found influence  in  the  daily  work  of  the  Weather  Bureau  of  the  Army 
Signal  Office,  and  are  amply  illustrated  in  its  daily  maps  and  monthly 
reviews,  and  are  now  become  the  foundation  of  such  works  as  the 
present  by  Hann.  Especially  has  the  present  writer  never  ceased  to 
urge  the  necessity  of  studying  the  atmosphere  of  the  whole  globe  in 
one  comprehensive  chart.  To  this  end  the  Bulletin  of  International 
Simultaneous  Observations  was  undertaken,  and  it  already  offers  data 
for  solving  the  difficult  climatological  problems  that  Hann  has  so 
clearly  set  forth.  Great  mathematical  problems  delay  the  progress  of 
the  work ;  as  with  Faraday  in  electricity,  and  many  other  physicists,  so 
here,  doubtless,  the  observatioual  and  inductive  methods  must  always 
prepare  the  way  for  analysis,  but  on  the  whole  they  go  hand  in  hand, 
first  one  step  forward  and  then  the  other,  as  the  parent  teaches  the 
child  to  walk,  until  finally  both  run  together.  (Hann,  Handbuch  dor 
Klimatologie^  Stuttgart^  1883.) 

Climate  and  agriculture, 

Friesenhof  remarks,  on  the  utilization  of  meteorology  for  agricultural 
purposes,  that  this  may  be  divided  into  the  following  sections:  (I)  Cli- 
matology of  the  plants;  (II)  climatology  of  the  region;  (III)  local  me- 
teorological knowledge;  (IV)  weather  predictions;  (V)  crop  predictions. 
Each  of  the  five  sections  demands  a  special  study,  and  a  practical  active 
system  of  agrarian  meteorology  must  carry  them  all  on  simultaneously. 
One  central  station  will  not  suffice  to  solve  all  the  problems,  but  it  has 
its  part  to  fulfill  about  as  follows: 

I.  The  climatology  of  plants  includes  the  sum  of  all  climatological  ele- 
ments that  influence  their  prosperity.  The  influence  of  each  element 
and  of  their  most  varied  combinations  must  be  studied ;  in  other  words, 
an  investigation  of  the  relation  of  the  plant  to  the  climate  wherever  it 
is  cultivated  throughout  the  world.  This  will  require  the  following 
meteorological  data:  The  quantity  and  distribution  of  precipitation; 
temperature,  winds,  cloudiness,  insolation,  and  dew;  these  can  be  ob- 
tained with  sufficient  accuracy  from  the  records  of  the  present  meteor- 
ological stations. 

II.  The  climatology  of  the  region  gives  information  as  to  the  unequal 
distribution  of  the  individual  meteorological  elements  in  localities  that 
are  comparatively  near  together.  This  is  the  special  problem  of  agri- 
cultural  stations,  and  cannot  be  demanded  of  the  central  meteorological 
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iustitate.  The  latter  deals  witli  general  problems  over  very  extended 
territories,  and  cannot  possibly  go  into  minute  detail.  Excepting  bar- 
ometric pressure,  these  agricultural  stations  should  observe  all  the 
atmospheric  phenomena.  As  many  as  possible  are  needed  in  every 
land,  reporting  to  the  central  agricultural  station.  The  most  important 
subjects  of  observation  are  (1)  rainfall,  i.  ^.,  the  quantity,  time,  and 
accompanying  cloud  motion;  (-)  temperature  by  means  of  self-record- 
ing maximum  and  minimum  thermometers;  (3)  accurate  notes  of  time 
and  direction  of  thunder-storms,  as  well  as  the  directions  at  which 
electric  discharges  are  seen;  (4)  estimate  of  the  dew,  as  none,  light, 
moderate,  heavy,  very  heavy;  (5)  maximum  temperature  of  the  air  in 
the  sun.  If  all  of  these  cannot  be  observed,  then  the  first  item  at  the 
very  least  must  be  obtained. 

III.  The  local  meteorological  data  differ  only  in  form,  not  in  kind,  from 
the  preceding.  They  include  all  climatic  elements  of  any  importance 
in  agriculture;  viz,  (1)  the  pressure  audits  changes;  (2)  atmospheric 
moisture;  (3)  the  temperature,  its  changes  and  extremes,  both  in  shade 
and  sunshine,  and  in  protected  secluded  spots ;  also  in  the  earth  at  va- 
I  ions  depths,  and  at  slight  depths  under  various  kinds  of  sux)erficial 
soil;  (4)  wind  force  and  direction;  (5)  cloudiness  audits  influence  in 
diminishing  insolation,  to  which  latter  end,  in  addition  to  the  ordinary 
scale  0  to  10  of  area  covered  by  clouds,  there  should  be  an  additional 
record  (i.  e.,  clear,  somewhat  obscured,  moderately  obscured,  greatly, 
almost  entirely,  and  entirely  obscured),  according  to  the  measure  of  the 
deprivation  of  sunlight,  and  that,  too,  not  only  for  the  moment  of  obser- 
vation, but  also  the  general  average  for  the  interval  elapsed  since  the 
last  record — ^in  this  regard  the  Campbell  sunshine  recorder  is  to  be 
recommended;  (6)  precipitation,  amount,  times,  and  rapidity  of  fall; 
(7)  dew  measured  instrumen tally;  (8)  evaporation;  (9)  ozone,  although 
its  importance  is  not  yet  evident. 

All  these  current  values,  as  observed,  should  be  compared  with  the 
normal  mean  values,  and  the  results,  together  with  a  similar  compari- 
son of  agricultural  and  phsenological  phenomena  be  fully  published. 
The  normal  values  should  proceed  by  decades  of  days,  as  a  month  is  too 
long,  and  daily  means  are  not  yet  available. — (Z.  0.  O.  if.,  xvii,  pp.  8-11.) 

The  Deutsche  Seewarte  has  published  an  important  atlas,  embracing 
thirty-six  charts  of  the  Atlantic  Ocean,  showing  its  physical  relations, 
its  commercial  routes,  &c. ;  especially  interesting  to  the  meteorologist 
are  the  charts  of  depth,  temperature  of  water,  and  meteorological  phe- 
nomena which  occupy  two-thirds  of  the  volume,  and  are  followed  by 
magnetic  and  other  charts.  The  work  offers  the  most  exact  and  ex- 
haustive collection  of  scientific  data  accessible  for  the  student  of  the 
physics  of  the  Atlantic  Ocean.    (Z.  0.  O.  Jf .,  xvni,  pp.  44  and  70.) 

Angot  has  published  for  Paris  the  diurnal  variations  and  the  ex- 
tremes of  temperature  and  pressure  and  vapor  tension,  based  on 
H.  Mis.  69 32 
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seven  years  of  direct  hourly  observations  by  Benou  at  the  observatory 
in  the  park  of  St.  Maur.  In  regard  to  this  important  work,  Hann  re- 
marks that  it  is  notable  that  we  have  never  before  received  for  any 
part  of  France  any  similarly  thorough  work  on  diurnal  variations,  nor 
have  we  as  yet  any  systematic  collection  of  climatic  data  for  Francct 
such  as  corresponds  to  the  need  of  modem  climatology,  and  is  well 
illustrated  in  his  own  admirable  text-book.    (Z.  0.  O.  ilf.,  xvii,  p.  290.) 

Buchan  has  published  in  the  new  edition  of  the  EncyclopsBdia  Bri- 
tannica,  vol.  xvi,  a  general  popular  treatise  on  meteorology-  as  distin- 
guished from  climatology.  There  seems  to  have  been  a  widespread 
expectation  that  this  treatise  would  be  substantially  a  new  edition  of 
his  famous  handy  book  of  meteorology,  for  which  many  have  been 
waiting  these  ten  years  past;  but  it  may  be  doubted  whether  the  45 
quarto  pages  of  the  Encyclopsedia,  excellent  as  they  are,  will  be  consid- 
ered to  replace  the  hoped-for  volume )  in  fact,  no  satisfactory  philo- 
sophical treatise  on  meteorology  can  now  be  written  without  having  as 
a  basis  the  works  of  Espy,  Ferrel,  Guldberg,  Mohn,  Hann,  and  numer- 
ous other  mathematical  students  of  the  mechanical  and  physical  ques- 
tions involved,  and  such  studies  seem  to  be  as  yet  entirely  ignored  in  Great 
Britain  (Haughton,  Everett,  and  Archibald  alone  excepted).  In  feu^t, 
the  hopeless  confusion  of  ideas  that  there  prevails  cannot  be  better 
illustrated  than  by  the  fact  that  this  same  Encyclopsedia  divides  me- 
teorology into  two  grand  divisions,  and  allows  the  first  as  written  by 
Buchan  to  be  followed  by  a  memoir  (of  25  pages)  on  terrestrial  mag- 
netism by  Balfour  Stewart.  This  second  memoir  is  apparently  a  strong 
plea  for  the  parallelism  and  interdependence  of  meteorology  and  mag- 
netism, the  reader  being  throughout  disarmed  of  all  unreasonable  pre- 
judice against  this  innovation  by  the  frequent  use  of  the  expression 
^^  magnetic  weather,'^  lately  adopted  by  Stewart,  and  by  which  is  strictly 
meant  the  fact  that  magnetic  phenomena  (declination,  dip,  force,  and 
their  variations)  present  many  analogies  with  meteorological  phenom- 
ena. The  author,  in  his  closing  section  (144),  considers  that  terrestrial 
meteorology  has  somehow  produced  and  maintained  the  magnetic  state 
of  the  globe,  and  that,  therefore,  they  ought  to  be  studied  together,  as 
the  phenomena  of  the  one  will  explain  those  of  the  other. 

If  this  latter  view  is  the  proper  one  to  take,  then  we  have  Meteor- 
ology the  fundamental  science,  magnetistn  one  of  its  many  applications. 
The  magnetist  must  understand  meteorology,  just  as  with  the  stu- 
dent of  the  tides,  of  navigation,  of  geographical  distribution  of  plants, 
of  hygiene,  of  climatology,  or  of  geology  and  vulcanology,  for  all 
these  and  many  other  sciences  have  intimately  to  do  with  meteorology. 
But  it  would  be  folly  to  say  that  these  constitute  parts  of  the  study  of 
meteorology  any  more  than  of  astronomy,  or  that  the  meteorologist 
must  necessarily  study  these.  Meteorology  stands  in  a  general  way  as 
the  fundamental  or  parent  science  for  the  whole  range  of  studies  em* 
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braced  under  the  title  of  "  terrestrial  physics."  Therefore  we  regret,  not 
to  have  foond  Balfoor  Stewart^s  excellent  article  published  in  its  prox>er 
place  under  ^Heirestrial  magnetism,''  in  a  succeeding  volume  of  the 
Encyclopaedia. 

Buchan's  treatise  is  too  short  to  do  much  more  than  touch  upon  the 
salient  points  of  meteorology,  which  he  declares  to  be  restricted  to  the 
description  and  explanation  of  the  atmosphere  as  grouped  under  the 
terms  *'  weather"  and  "climate."  In  a  few  words  relative  to  the  histori- 
cal development  of  this  study  the  author  glances  at  the  progress  due  to 
Humboldt,  Dove,  Loomis,  Le  Verrier.  Perhaps  it  was  impossible  in  the 
space  at  his  disposal  to  do  justice  to  all,  but  as  the  whole  work  is  evi- 
dently written  for  the  American  and  English  public,  and  is  not  free 
from  national  prejudice,  it  seems  strange  that  the  great  series  of  daily 
weather  maps  1838  to  1843,  published  by  Espy,  and  the  great  daily  map 
of  the  Smithsonian  Institution,  1854  to  1860,  should  have  l)een  passed 
by  in  the  following  very  misleading  sentence:  "The  method  of  practi- 
eally  conducting  this  large  inquiry  (the  paths  of  storms)  in  the  most 
effective  manner  was  devised  by  the  genius  of  Le  Verrier,  and  begun  to 
be  carried  out  in  1858  by  the  daily  publication  of  the  Bulletin  Interna- 
tional, to  which  a  weather  map  was  added  in  September,  1863."  This 
paragraph  seems  to  well  illustrate  the  great  difficulty  of  acquainting 
one's  se^  thoroughly  with  what  is  going  on  in  divers  countries,  and  em- 
phasizes the  importance  of  such  indexes  to  the  Bibliography  of  Meteor- 
ology as  those  of  Hellmann  (Leipsic,  1883)  and  Symons  (not  yet  pub- 
lished). 

The  whole  of  this  essay  is  divided  into  two  capital  sections — 
».  a.,  *' Diurnal  phenomena ''^and  ''Monthly  annual  and  irregularly  re- 
curring phenomena."  Under  this  head  the  respective  phenomena  are 
treated  of  in  separate  paragraphs  apparently  quite  independent  of  or 
with  a  very  slight  thread  of  interdependence.  In  the  former  of  these 
sections  the  illustrative  examples  are  so  frequently  drawn  from  the  re- 
sults of  observations  made  on  the  Challenger,  or  from  the  pubb'cations 
that  are  due  to  Buchan,  that  we  almost  forget  the  numerous  able  co- 
workers in  this  field.  Among  the  new  data  and  results  not  heretofore 
published  or  but  little  known,  the  following  are  worthy  of  mention:  The 
depth  below  the  surface  of  the  sea  to  which  the  influence  of  the  sun's 
heat  is  felt  has  been  shown  by  the  observations  of  the  Ohallenger  to  be 
about  500  feet.  The  rate  at  which  this  heat  is  distributed  in  perfectly 
clear  water  at  different  depths  is  a  problem  that  has  not  yet  been 
worked  out.  During  1859  to  1863  Captain  Thomas  frequently  observed 
hourly  the  surface  temperature  of  the  sea  off  the  northwest  coast  of 
Scotland  with  the  following  results:  Total  mean  daily  oscillation  of 
temperature,  0^.3  Fahr. ;  minimum,  0.17,  at  6  A.  M. ;  mean,  0.0, 10  A 
K.  and  2  A.  M.;  maximum,  +0.13,  between  3  and  4  p.  m.  From  the 
lecordB  of  the  Ohallenger  Buchan  dedooes  the  results  of  simultaneous 
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observations  of  sea  and  air  temperatoies  as  given  in  tbe  first  three  ool- 
amDS  of  tbe  following  table : 
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Tbns  tbe  atnpUtode  of  tbe  daily  fluctnations  of  tbe  air  is  3.21,  or 
nearly  foor  times  greater  tban  tbat  of  tbe  surface  of  the  sea  below  it. 

Near  the  land  on  76  days  tbe  daily  range  of  air  temperature  was 
atill  larger.  Part  but  not  all  of  the  observed  greater  range  of  air  over 
the  sea  aorface  is  doubtless  owing  to  the  effect  of  heating  the  vessel's 
deck,  bnt  the  general  fact  remains  aa  one  of  considerable  interest.  The 
dinmal  variations  at  sea  of  elastic  force  of  vapor  and  of  relative  ha- 
midity  are  showo  by  the  fifth  and  sixth  colnmna  of  tbe  table  drawn 
from  the  Ohallenger  observations.  Tbe  distorbance  indaced  by  prox- 
imity to  land  is  very  notable.  The  land  breeze  delays  tbe  minimam  va- 
por tension  two  hoars,  t.  «.,  from  4  to  6  A.  H.,  and  the  sea  breeze  pro- 
duces a  secondary  minimum,  +0.007  at  2  P.M.;  similar  minima  occur 
at  Batavia  and  at  Bombay,  apparently  owing  to  tbesame  caase,  namely, 
the  mixing  of  descending  dry  air  with  the  moist  sea  breeze.  The  diar> 
nal  variation  at  sea  of  relative  humidity  is  given  in  the  seventh  colamo 
and  that  of  barometric  pressure  in  the  8th;  the  latter  evidently  repr^ 
sents  only  a  small  portion  of  the  whole  series  of  observations  at  his  oom- 
mand;  these  however  are  quoted  by  Bachaa  principally  as  illustrating 
his  explanation  of  tbe  origin  of  the  diurnal  period  in  pressure.  On  tttis 
interesting  though  comparatively  unimportantsabJect,BQchau  has  made 
a  most  extensive  study,  parts  of  which  have  t>een  published  some  years 
ago,  both  in  the  article  *' Atmosphere"  and  in  his  memoir  in  the  Edinburgh 
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Philosophical  Transactions.  In  the  present  essay  he  gives  his  latest 
Tiews,  devoting  to  the  subject  four  pages  or  rather  more  space  than 
would  have  seemed  appropriate  had  he  not  paid  such  special  attention 
to  this  subject.  In  the  main,  his  argument  is  that  the  warming  and  ex- 
pansion of  theatmosphereby  the  sun  causes  a  compression  or  tension  that 
increases  until  it  overcomes  the  resistances  due  to  the  inertia  and  vis- 
X  cosity  of  air,  when  the  latter  by  its  expansive  movement  experiences  re- 
lief and  the  tension  diminishes  until  the  accession  of  he-at  from  all 
sources  ceases.  Moist  air  absorbs  heat  and  expands  morethandry,  there- 
fore the  diurnal  fluctuation  is  gi-eater  over  moist  than  over  dry  land, 
and  is  largest  within  1(P  of  the  equator;  the  sea  surface  temperature 
varies  so  little  during  the  day  that  the  diurnal  fluctuation  of  pressure 
over  the  ocean  is  not  entirely  due  to  that  temperature  but  to  direct 
heating  by  absorption  by  the  molecules  of  air  and  vapor.  These  ex- 
pansions are  followed  by  contractions  at  night,  and  as  the  air  cannot 
mechanically  flow  to  and  fro  fast  enough  to  fill  the  vacua,  a  consequent 
diminution  of  tension  is  observed.  On  land  the  heated  ground  imparts 
to  the  air  a  much  larger  diurnal  variation  of  temperature,  and  by  so 
much  increases  the  barometric  fluctuation  which,  other  things  being 
equal,  is  found  to  be  greatest  when  the  sky  is  clearest,  i.  e.j  where  the 
most  sunshine  reaches  the  earth,  and  least  when  it  is  covered  with 
dense  clouds  and  sunshine  is  cut  off,  being  thus  the  leverse  of  what  is 
observed  over  the  open  sea.  [Although  nothing  is  said  about  the  diur- 
nal  period  due  to  the  vapor  thrown  into  the  air  by  e\^aporation  during 
sunshine,  and  abstracted  by  nocturnal  cooling,  yet  such  would  seem  to 
be  equally  important.  The  defects  of  this  and  all  other  similar  theories, 
of  which  there  are  many,  have  long  since  led  the  present  writer  to 
abandon  them,  and  in  general  adopt  a  view  that  he  has  frequently  com- 
municated to  others  and  referred  to  in  various  publications,  i.  e.,  that 
this  periodicity  in  pressure  is  princii)ally  a  dynamic  phenomenon  dednc- 
ible  from  Ferrel's  formula  for  general  and  special  atmospheric  move- 
ments, whenever  they  shall  have  been  satisfactorily  developed  into  sine 
and  cosine  series,  with  the  time  as  the  argument.  A  matter  however 
that  at  present  offers  more  difliculties  to  the  analyst  than  even  the  most 
complex  of  astronomical  theorems  relative  to  the  motions  of  the  heavenly 
bodies.] 

The  Challenger  cruise  has  also  afforded  Bnchan  excellent  results  as 
to  the  diurnal  variations  in  the  force  of  the  wind  at  sea.  In  columns  9 
and  10  we  give  the  force  in  Beaufort's  scale  numbers  as  read  from 
Buchan's  illustrative  wood  cut.  The  diurnal  curve  shows  no  distinct 
uniform  or  reliable  maximum  or  minimum  on  the  open  sea,  but  a  marked 
maximum  at  1  or  2  p.  m.,  when  near  land.  The  diurnal  variation  in 
in  the  wind  ibrce  or  velocity  thus  depends  largely  oji  heating  of  earth 
and  water  by  direct  solar  radiation,  and  the  explanation  of  Espy  and 
Koppen  is  practically  adopted  by  Buchan  in  saying  that  the  ascension  of 
the  air  during  the  day  thus  brings  down  portions  of  the  rapidly  moving 
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upper  strata,  and  commanicates  at  least  a  portion  of  their  greater 
velocity  to  the  lower  strata,  or,  as  Bachan  says,  the'inflaence  of  the 
higher  temperatore  of  the  earth's  surface  is  '^to  tend  to  coanteract  to 
some  extent  the  retardation  of  the  wind's  velocity  resulting  from  friction  , 
and  from  the  viscosity  of  the  air."  [This  explanation  loses  much  of  its  \ 
force  in  cloudy  weather,  especially  during  extended  heavy  storms,  when 
the  wind  velocity  still  shows  a  marked  diurnal  periodicity,  but  this  has 
always  seemed  to  the  present  writer  explicable  in  consideration  of  the 
fact  that  the  solar  heat  is  then  all  absorbed  at  the  upper  surface  of  the 
cloud  layer  or  of  closely  adjoining  cumulus  clouds  and  is  doing  its  great 
work  there,  i.  «.,  expanding  them  and  evaporating  their  vapor  particles 
and  in  both  ways  rendering  them  still  lighter  than  the  surrounding  air; 
their  ascenafive  force  is  thus  increased,  the  up-draft  of  air  from  the  earth 
the  horizontal  supply  winds,  and  the  rotatory  in-draft,  are  increased, 
and  thus  the  diurnal  period  in  our  winds  is  maintained;* similarly  the 
diurnal  period  in  rainfall  is  maintained  with  a  second  maximum  in  the 
early  morning  hours  due  to  radiation  from  upper  cloud  snrfkce  and  con- 
sequent condensation  of  cloud  particles  into  rain.  Similarly  the  whole 
development  of  an  extended  storm  passes  through  its  diurnal  period, 
including  a  periodic  rise  and  fall  of  the  barometric  pressure  due  to  the 
varying  force  of  the  wind  and  resulting  whirl;  all  which,  as  has  often 
been  said,  lies  concealed  in  Ferrel's  dynamical  formulsB.] 

The  diurnal  variation  in  the  direction  of  the  wind  is  illustrated  by 
the  following  figures,  whence  we  see  that  even  at  sea  the  influence  of 
the  sun  in  heating  up  neighboring  lands  or  air  masses  makes  it«elf  visi- 
bly felt  in  this  item : 

Mean  mnd  direction. 


-  Challenger,  1873. 


2  A.  M.  to  6  A.  M 
10  A.  M.  to  2  P.  M 


In  northeast  trade 
regions. 


E.  470  N. 
E.  66°  N. 


ManritioB  obBerya- 
tory. 


E.  220  8. 
E.    70s. 


The  percentage  of  sky  covered  with  cloud  is  given  in  the  last  column 
of  the  table  of  results  of  observations  in  the  Challengerj  the  slight  vari- 
alions  do  not  seem  to  the  present  writer  to  exceed  the  probable  uncer- 
tainty of  the  observations.  The  diurnal  and  annual  variations  in^ie 
times  of  the  occurrence  of  thunder-storms,  t.  e.,  the  hours  in  which 
thunder  is  heard,  and  which  is,  therefore,  equivalent  to  the  hours  in 
which  lightning  occurs,  and  is  quite  distinct  from  the  attending  rain, 
hail,  or  wind,  is  beautifully  illustrated  in  the  following  table  based  on 
fourteen  years  (1859  to  1872)  of  observations  at  Ekaterineburg,  Ural 
Mountains,  which  is  given  by  Buchan  without  quoting  the  source  (prob- 


METEOROLOGY. 


503 


ably  WoeikoflF  or  Wesseloflfski),  to  which  we  add  the  hourly  distribation 
of  163  tornadoes  in  the  United  States  as  given  by  Finley  (also  quoted 
by  Buchan,  without  mention  of  source) : 


Hour  flndini^— 

Frequency  of  thunder-storms  at  Ekaterine- 
burg,  1859-1672. 

S^      Frequency  of  tornadoes 
S     ,      in  the  United  States. 

Frequency  of  hail-storms 
At  Coimbra. 

ApriL 

May. 

June. 

July. 

Aug. 

Sept. 

Year. 

Six 
years. 

la.m - 

5 

1 

1 

1 

2 

3 

2 

5 

4 

6 

8 

14 

19 

21 

22 

26 

24 

25 

15 

16 

14 

8 

6 

7 

5 

5 
4 
2 

1 
3 

5 
2 

1 
3 
1 

15 
8 
6 
6 
4 
6 

it 

10 
19 
ii5 
53 
60 
74 
89 
101 
73 
75 
54 
52 
42 
29 
18 
22 

\l 

>  0 

r 
1 

1  ^ 

13 
17 

1 4 

2a.iii 

0 

3a.m .--. 

t  a.iii ............ ...... 

'- 

1 

5a.ni 

6a. m 

2 

7a.m  .................. 

3 

8a.m 

3 
2 
3 
3 
2 
1 
2 
2 
2 
2 

"2" 
4 

8 
10 
6 
5 
6 
7 
5 
6 
3 
1 
1 

2 

4 
7 
12 
30 
25 
29 
35 
45 
33 
30 
20 
20 
14 
10 
6 
6 

2 

1 

5 

4 

5 

5 

12 

15 

20 

9 

11 

10 

.  9 

6 

5 

5 

8 

...... 

4 
2 
4 
1 
...... 

...... 

1 

9a.  m 

10  a.  m 

3 

11  a. m  .................. 

Noon .......... .......... 

20 

1  "D. m 

1 1^'      •-•-- 

2t>. m  .--- 

15 

Sn. m .................. 

4p.  m 

13 

5p.  m 

6i). m ............ ...... 

3 

7p.  m 

8p. m  .................. 

1 

9d.  m  .................. 

lOn.  in 

0 

11  p. m  .................. 

13midni2ht 

0 

Snms. ............. 

27 

64 

255       H51 

144 

15 

856 

162 

59 

From  these  and  other  considerations  Bnchan  concludes:  ^' Given  an 
initial  difference  of  electric  potential,  it  is  easy  to  understand  how  the 
most  violent  thunder-storms  are  produced.'^ 

^^The  formation  of  the  electrical  manifestations  of  the  thunder-storms 
and  tornadoes  requires  aqueous  vapor  and  that  there  shall  be  masses  of 
descending  cold  air  along  with  the  ascending  current  of  warm  moist  air; 
thus  at  Mauritius  there  are  no  thunder-storms  so  long  as  during  June^ 
July,  August,  and  September  the  island  remains  in  the  heart  of  the 
southeast  trades  where  the  conditions  of  descending  cold  currents  of 
any  considerable  volume  are  not  present.'*  In  our  present  almost  utter 
ignorance  of  the  actual  electric  potential  of  the  air  and  vapor  as  dis. 
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tiDgnished  from  that  of  the  donds,  the  earth,  and  the  apparatus,  it 
would  seem  best  for  the  meteorologist  to  await  the  studies  of  the 
physicists  and  refrain  from  advancing  crude  explanations.  Observa- 
tions and  inductions  are  always  in  order;  working  hypotheses  are  very 
helpful  as  suggesting  further  observations  and  study,  but  they  should 
not  be  put  forward  as  satisfactory  explanations.  Perhaps  the  most 
important  new  contribution  in  this  essay  is  Buchan's  new  charts,  based 
on  the  eleven  years,  1870  to  1880,  and  giving  the  January  and  July 
isotherms,  isobars,  and  winds;  these  must  immediately  replace  his  older 
ones  of  18G8,  and  even  those  of  Ferrel,  Met.  Bes.,  Part  I,  (1877,)  after  ap- 
plying the  reduction  of  barometer  to  standard  gravity,  which  has  been 
omitted  by  Buchan. 

In  his  comments  on  these  charts  our  author  seems  not  to  clearly 
state  the  mechanical  problem  of  the  connection  between  isobars  and 
winds ;  he  says,  '^  Winds  set  in  from  where  there  is  a  sur^flus  to  where 
there  is  a  depression  of  air,  and  observations  teach  that  the  isobars  and 
the  prevailing  winds  are  in  accordance  with  each  other,"  and  in  his  sub- 
sequent  detailed  exposition  of  these  accordances  the  fact  seems  to  be 
lost  sight  of  that  our  winds  are  primarily  due  to  differences  of  temper- 
ature and  moisture  as  affecting  density,  and  that  from  the  winds  and 
the  rotation  of  the  earth  follows  the  distribution  of  pressure,  as  shown 
on  his  valuable  maps,  whose  isobars  are,  therefore,  the  result,  not  the 
cause,  of  the  winds. 

This  dynamic  phenomenon,  so  ably  exposed  by  Ferrel,  Babinet,  Everett, 
Hann,  Finger,  Sprung,  Thiesen,  Both,  Overbeck,  Guldberg,  and  others, 
will,  we  hope,  ere  long  be  accepted  by  English  meteorologists.  In  such 
sentences  as,  ^'differences  of  pressure  and  consequently  all  winds,  origi- 
nate in  changes  of  temperature,  &c.^^  or,  *'  all  winds  may  be  regarded  as 
caused  directly  by  differences  of  pressure,"  Buchan  alludes  to  differ- 
ences measurable  by  the  barometer  as  is  generally  the  case  in  storms, 
and  known  as  barometric  gradients,  whereas  these  gradients  are  tbe 
result  and  not  the  cause  of  the  wind,  the  true  cause  being  the  ver}'  slight 
gradients  of  pressure  due  to  differences  of  density ;  these  fundamental 
gradients  are  very  slight,  and  in  the  exact  direction  of  the  wind,  while 
the  resulting  ordinary  barometric  gradient  is  measured  perpendicular 
to  tbe  isobars,  and  therefore  frequently  at  a  considerable  angle  to  the 
wind. 

It  is  impossible  for  one  familiar  with  recent  advances  in  dynamic  mete- 
orology to  accept  the  explanation  that  Buchan  offers  of  the  cause  of  the 
general  low  pressure  over  the  sea  in  winter  and  the  land  in  summer, 
and  i)erpetually  at  the  equator  and  poles,  based  on  the  simple  principle 
that  moist  air  is  lighter  and  that  the  condensation  of  moisture  leaves  a 
perceptible  vacuum .  "Air  charged  with  vapor  is  specifically  lighter  than 
when  without  the  vapor ;  the  condensation  of  vapor  in  ascending  air  is 
the  chief  cause  of  the  cooling  effect,  being  somewhat  less  than  that  which 
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wonld  be  experienced  by  dry  air.  From  these  two  principles,  which 
were  established,  the  former  by  Dalton  and  the  latter  by  Joale  and  Sir 
William  Thomson,  it  follows  that  the  pressure  of  vapor  in  the  air  and 
its  condensation  exercise  a  powerful  influence  in  diminishing  the  press- 
vre."  In  this  sentence  the  two  principles  are  correct,  and  due  to  the 
physicists  named,  but  the  conclusion  is  Buchan's,  and,  as  stated,  does 
not  follow  from  these  principles,  but  Irdm  others,  about  which  he  is 
4ilent. 

[If  there  were  no  vapor  at  all  in  the  air,  and  were  the  seas  replaced  by 
polished  silver  and  the  continents  by  dry  rock,  we  should  still  have 
a  similar  general  distribution  of  pressure,  due  then,  as  now,  not  to  vapor 
in  and  of  itself,  but  to  the  winds  that  will  themselves  be  produced  by 
unequal  distribution  of  temperature  and  density.  That  the  condensa- 
tion of  vapor  to  fog  and  rain  does  not  directly  produce  a  diminution 
of  barometilc  pressure  has  been  thoroughly  demonstrated.  On  the 
contrary,  the  latent  heat  evolved  by  condensation  of  vapor  expands 
the  air  so  mach  that  a  decided  increase  of  pressure  should  result.  The 
simple  truth  is  that  ascending  currents  must  be  followed  by  inflowing 
descending  and  horizontal  currents  to  fill  the  vacancy.  These  soon 
set  up  a  whirl,  and  the  barometer  falls  as  a  result  of  the  centrifugal 
forces  develoi)ed  by  the  two  motions,  ♦.  c,  about  the  earth's  axis  and 
about  the  center  of  low  pressure.  It  is  therefore  very  improper  to  say 
that  the  air  flows  inward  because  of  the  great  observed  barometric 
depression,  or  that  the  presence  or  the  condensation  of  the  aqueous 
vapor  causes  the  depression.] 

[Buys  Ballot's  law  of  wind  and  pressure,  as  worded  by  Buchan,  is  the 
expression  of  the  concordance  of  two  results,  and  is  not  an  expression 
of  physical  laws  connecting  cause  and  efl'ect.  It  is  a  rule,  not  a  law. 
The  frequent  mention  of  Buys  Ballot's  law  by  Buchan  and  others, 
especially  English  writers,  long  since  led  the  present  writer  to  look  up 
the  history  and  bibliography  of  this  rule,  and  it  will  perhaps  be  a  mat- 
ter of  surprise  to  many  to  find  that  Buys  Ballot  himself*  never  pub- 
lished or  claimed  it  in  anything  like  its  present  form.  It  would  be 
much  more  proper  to  attribute  the  law  as  first  enunciated  by  Buchan 
in  1866  to  Buchan  himself  or  to  the  cyclonologists  Keid,  Piddiugton, 
Kedfield,  &c.,  and  attach  Buys  Ballot's  name  merely  to  his  own  rule, 
namely :  ''  In  Holland,  when  on  any  day  the  barometric  departures 
from  normal  values  indicate  a  gradient  between  any  two  stations,  then 
within  the  next  twenty-four  hours  the  wind  will  blow  nearly  at  right 
angles  to  that  gradient,  and  from  left  to  right  if  one's  face  be  towards 
the  lower  barometric  reading."] 

In  his  section  on  the  connection  between  steepness  of  barometric 
gradient  and  velocity  of  attending  winds,  Buchan  gives  recent  results 
for  8  A.  H.,  deduced  by  Whipple  from  the  continuous  anemometric 
records  at  Kew  Observatory  for  1875  to  1879,  inclusive,  as  compared 
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with  the  gradients  on  the  morning  weather-maps  of  the  London  Meteor- 
ological Office,  as  shown  in  the  following  table : 


Oradieni. 

Wind  velocities  at  Kew. 

Barometric  change  in 
15  nautical  miles. 

Barometric  change  in  V^  of  great 
oirole. 

Mean  of  the  year. 

Inekta, 

Mile§  per  hamr. 
5.0 

0.002 

0.006 

0.005 

.020 

7.0 

0.007 

.028 

7.6 

.010 

.040 

9.2 

.012 

.048 

11.6 

.015 

.060 

12.6 

.017 

.068 

15.0 

.020 

.080 

16.5 

.022 

.088 

19.1 

.025 

.100 

22.0 

.027 

.108 

22.0 

.030 

.120 

25.5 

Mean..  .016 

0.064 

14.4 

Relative  velocities  for  the  same  gradiewt. 

October,  November,  December 12.6  miles  per  hoar. 

January,  Febmary,  March 14.8  miles  per  hoar. 

April,  May,  Jane 17.2  miles  per  hoar. 

July,  August,  September 12.6  miles  per  hour. 

The  year 16.7  miles  per  hour. 

The  increase  of  velocity  in  April,  May,  and  June,  Buchan  explains  as 
due  to  the  fact  that  the  wind  blows  over  a  surface  warmer  than  itselC 
The  variations  are  precisely  parallel  to  the  diurnal  velocity  of  the  wind 
where  also  the  greatest  velocity  occurs  when  the  air  blows  over  sur- 
faces  warmer  than  itself,  '^  and  the  ascensional  movement  of  the  air 
tends  to  counteract  the  effect  of  friction  and  viscosity  between  the  low- 
ermost stratum  of  the  air  and  the  ground.  At  night-time  there  is  a 
deep  descensioual  movement,  and  the  friction  between  the  wind  and 
the  surface  of  the  earth  is  thereby  increased.''  It  would  seem  that  Bu- 
chan has  here  joined  together  as  cause  and  effect  phenomena  that  are 
only  ver3'  indirectly'  related  to  each  other.  We  have  little  or  nothing 
to  substantiate  the  idea  that  gaseous  friction  and  viscosity  diminish 
sensibly  with  rising  temperature.  It  would  seem  much  simpler  to 
adopt  at  once  the  rigorous  demonstration  and  clear  explanation  of 
these  two  phenomena  given  by  Ferrel  and  Koppen. 

J.  A.  Plumandon,  adjoint  meteorologist  at  the  observatory  of  Pay- 
de-D6me,  has  published  an  excellent  popular  work  on  the  predictkm 
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of  weather,  especially  for  central  France,  from  which  we  take  the  fol- 
lowing notes  for  observers  at  isolated  stations : 

The  prediction  of  weather  depends  upon  the  possibility  of  discover- 
ing the  existence,  the  position,  and  the  future  progress  of  areas  of  low 
and  high  barometric  pressure.  The  direction  of  motion  of  the  clouds 
is  the  direction  of  the  true  wind  that  has  important  meteorological  in- 
fluence. The  number  of  days  that  fine  weather  will  last  after  the  barom- 
eter has  slowly  risen  is  equal  to  the  numbeif'  of  days  that  has  elapsed 
between  the  preceding  bad  weather  and  the  time  of  maximum  pressure* 
The  approach  of  very  violent  storms  is  indicated,  (1)  by  a  very  sudden 
fall  of  barometer  when  the  barometer  is  already  quite  lowj  (2)  by  the 
backing  of  winds  and  clouds  towards  the  southwest  and  south;*  (3) 
by  the  more  or  less  complete  but  sudden  disappearance  and  reappear- 
ance of  clouds  previously  covering  the  sky;  (4)  by  the  rapidity  with 
which  the  lower  clouds  traverse  the  sky;  (5)  by  the  presence  of  special 
clouds  of  an  opaline  whiteness  that  form  in  the  region  of  the  sky  from 
which  the  wind  blows. 

Thunder-storms  are  not  local  phenomenon,  as  was  long  supposed. 
They  are  a  consequence  of  the  general  state  of  the  atmosphere;  the 
storm  that  devastates  a  single  county  is  the  result  of  atmospheric  con- 
ditions over  the  area  of  several  states.  ^^  The  study  of  general  depres- 
sions furnishes  one  of  the  best  means  of  predicting  thunder-storms  two 
or  three  days  in  advance.  The  forecast  is  infallible  if  the  approfu^h  of 
one  of  these  depressions  combined  with  the  general  situation  of  the 
atmosphere  gives  rise  in  our  section  to  a  belt  of  almost  uniform  press- 
ure." It  has  been  observed  that  at  every  season  of  the  year  the  sky  as- 
sumes a  stormy  appearance  as  soon  as  the  pressure  becomes  uniform  in 
central  France.  This  uniformity  of  pressure  may  be  considered  as  emi- 
nently proper  for  the  production  of  thunder-storms  in  the  zone  where  it 
manifests  itself  without  the  zone  being  subject  to  the  direct  action  of  a 
center  of  low  pressure.  Thunder-storms  rarely  occur  when  the  barom- 
eter is  high. 

The  approach  of  a  period  of  thunder-storms  is  announced  by  a  fall  of 
the  barometer,  by  copious  dews,  and  by  very  pronounced  maxima  and 
minima  of  temi>erature.  Cumulus  clouds  do  not  always  bring  storms. 
Often,  on  the  contrary,  they  accompany  a  long  period  of  fine  weather. 
When  this  is  the  case  they  are  less  developed  and  traverse  the  sky  iso- 
lated, like  balls  of  cotton.  They  disappear  after  sunset  to  reappear  on 
the  morrow  at  9  or  10  o'clock  in  the  morning.  If  they  appear  in  the 
evening  after  sundown  it  is  a  sure  indication  that  the  weather  is  about 
to  be  stormy. 

The  torrential  rainfalls  accompany  thunderstorms  or  secondary  de- 
pressions that  are  but  slightly  developed.  The  general  rains  of  long 
duration  in  France  are  produced  principally  when  a  depression  of  low 
gradient  prevails  or  a  series  of  small  depressions  succeed  each  other 

'These  dixeotions  for  France  would  become  northeaet  and  east  on  our  Atlantic  coast. 
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rapidly.  Bain  may  come  with  any  wind,  bnt  principally  with  those  be 
tween  sonthwest  and  northwest;  for  France  these  are  from  the  ocean, 
bat  for  our  Atlantic  States  the  rain-winds  are  from  northeast  to  sonth. 

Fogs  Ireqaently  arise  when  a  warm  carrent  succeeds  a  cold  current 
or  the  reverse.  They  last  longer  in  the  second  case  than  in  the  first. 
They  always  accompany  the  zones  of  high  pressure  when  these  zones 
are  narrow  and  elongated  between  two  depressions. 

The  heat  increases  or  the  cold  is  tempered  every  time  the  barometer 
undergoes  a  notable  depression,  for  at  such  times  southerly  winds  pre- 
vail; cold  weather  comes  with  high  barometer  and  the  attending  norUi- 
erly  winds. 

Two  kinds  of  hail  are  to  be  distinguished:  (1)  The  hails  of  winter; 
(2)  the  hails  of  autumn  and  spripg.  Disastrous  frosts  coincide  with 
short  periods  of  fine  spring  and  autumn  weather,  and  are  frequently 
produced  by  terrestrial  radiation  alone.  The  frosts  of  autumn  and  spring 
are  easily  foreseen  two  and  even  several  days  in  advance.  They  are  to 
be  feared,  (1)  after  a  depression  has  passed  over  England  and  France, 
and  (2)  when  a  depression  exists  in  the  Mediterranean  Sea. 

A  remarkable  case  of  nocturnal  radiation  occurred  on  July  29, 1881, 
in  the  middle  of  a  long  period  of  oppressive  heat;  the  temperature  was 
380  centigrade  in  the  sun,  and  fell  daring  the  night  to  2^.3  centigrade. 
This  reduction  during  clear  nights  has  led  many  to  erroneously  suppose 
that  the  moon  is  the  cause  of  the  frosts,  an  error  that  is  now  hnppily 
being  rapidly  dissipated. 

in. — APPARATUS  AND  METHODS. 

Hamberg  describes  a  modification  of  Lamont's  earth  thermometer 
that  he  uses  in  Sweden,  and  which  for  moderate  depths  may  be  recom- 
mended elsewhere.  The  thermometer  proper  is  enveloped  in  glass  and 
woo<l  and  muslin  pads,  both  to  protect  it  from  injury  and  to  cut  off 
rapid  changes  of  temperature.  It  is  let  down  thl*ough  a  copper  tube 
into  the  mercury  contained  in  an  iron  cylinder  fastened  at  a  proper 
depth,  and  is  pulled  out,  read  off,  and  returned  whenever  an  observa- 
tion is  made.    (Z.  0.  O.  J/.,  xvii,  116.) 

Sprung  having  devised  a  simple  form  of  self-recording  balance  ba- 
rometer, described  already  in  1876,  has  lately  published  results  of 
actual  records  as  a  demonstration  of  the  high  degree  of  accuracy  attained 
by  it.  The  formula  of  reduction  for  instrumental  corrections  as  given 
by  Spning  is  exceedingly  simple.  The  accuracy  claimed  is  expressed 
by  the  "probable  error"  (or  the  error  whose  size  is  such  that  it  is  equally 
easy  to  make  a  smaller  or  larger  error, — or  one  whose  probability  is 
0.5),  which  is  ±0.11™",  as  determined  by  comparative  readings  of  a 
standard  barometer,  but  only  ±  0.07  if  determined  by  independent 
comparative  readings  of  the  barometer  belonging  to  the  barograph 
itself,  a  part  of  the  difference  being  due  to  the  sluggishness  of  the 
latter.    A  peculiarity  of  Sprung's  barograph  is  that  the  special  appa- 
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ratas  for  registration  works  with  x>erfect  correctness,  and  without  injuri- 
oos  reflex  action  apon  the  accuracy  of  the  barometer  proper ;  it  is  sur- 
prising that  many  pieces  of  self-registering  apparatus  are  still  used  in 
which  this  important  condition  is  neglected. 

The  probable  error  of  the  self-registering  Hasler  barometer  (Wild's), 
at  St.  Petersburg,  has  only  lately  and  after  several  years  of  experience 
been  brought  down  from  0.23  in  1871  to  0.085  in  1878,  and  this  by  virtue 
of  many  laborious  computations  and  reductions.  The  probable  error  of 
the  Schreiber  baro-thermograph  is  still  about  0.24.  In  general  the  ]>er- 
formance  of  Sprung's  balance  barograph — with  sliding  rod  and  sliding 
weight,  andinvariable  position  of  barometer  tube — hasproved  thoroughly 
BatisfiEkctory,  and  proves  it  to  be  an  exception  to  the  statement  of  Dr. 
Schreiber,  in  December,  1881  {Z.  0.  O.  M.y  xvi,  p.  500),  that  all  other  sys- 
tems of  registration,  except  those  depending  on  the  motions  of  the 
barometer,  are  mere  methods  of  interpolation.  The  insulation  of  the 
recording  and  the  measuring  portions  of  the  apparatus  as  accomplished 
by  Sprung  has  been  applied  by  him  to  thermometers,  rain-gauges,  &c. 
[Was  it  not  first  applied  to  meteorological  apparatus  by  G.  W.  Hough 
at  Albany,  in  1861,  whose  printing  barograph  and  thermograph  still 
serve  as  the  typical  apparatus,  though  by  no  means  giving  such  accu- 
rate results  as  those  of  Wild,  Schreiber,  and  Sprung.]  {Z.  0.  0.  Jf., 
xvn,  p.  46.) 

Crova  has  described  a  modification  of  Begnault's  dew-x>oint  hygrom- 
eter, which  promises  to  give  highly  accurate  results.  Crova  draws  the 
air  to  be  examined  into  the  interior  of  a  highly-polished  tube,  whose 
outer  surface  is  cooled  by  evaporating  ether  or  other  processes,  and 
whose  temperature  can  be  determined  by  a  thermometer  immersed 
therein.  The  dew  is  deposited  on  the  interior  of  the  polished  tube, 
and  its  appearance  and  disappearance  can  be  accurately  detected. 
{Z.  0.  O.  Jf.,  xvn,  p.  374.) 

Mignon  and  Kenard  describe  a  condensation  hygrometer  so  arranged 
that  all  the  vapor  present  in  the  air  is  precipitated  and  is  collected  in 
a  special  vessel  for  measurement.  Fonvielle  suggests  that  this  instru- 
ment is  especially  adapted  to  collect  for  investigation  the  dust  parti- 
cles swimming  in  the  atmosphere,  and  that  interesting  results  would 
be  obtained  by  such  ax)paratus  on  balloon  voyages  among  and  above 
the  clouds.    {Z.  0.  O.  Af.,  xvn,  p.  375.) 

Stellung  and  Wild  have  devised  a  form  of  evaporimeter  which  floats 
in  a  river  or  basin  of  water,  thereby  preserving  the  evaporating  water 
at  the  same  temperature  and  as  nearly  as  possible  under  the  same  con- 
ditions as  the  main  body  of  water  in  the  river  itself.  The  quantity  of 
water  evaporated  is  accurately  measured  to  one-twentieth  of  a  millime- 
ter. When  rain  falls  and  fills  the  evaporating  dish  above  a  certain  level 
the  surplus  is  carried  into  the  interior  of  the  apparatus  and  can  subse- 
quently be  poured  away ;  if  rainfall  is  too  heavy,  in  consequence  of 
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which  the  whole  apparatus  would  sink  beneath  the  river,  then  it  is  sap- 
ported  by  two  wires.    (Z.  0.  0.  Jf.,  xvii,  p.  367.) 

Th.  Langer  publishes  comparative  observations  with  four  Piche  evap- 
orimeters  exposed  under  various  conditions :  (1)  in  free  sunshine  and 
wind ;  (2)  freely  near  a  large  mass  of  water }  (3)  shaded  by  tree  or 
house;  (4)  within  a  shelter.  The  relative  quantities  evaporated  were: 
100,  98.3,  98.5,  and  62.0,  respectively.  Langer  concludes  that  for  the 
sake  of  uniformity  it  will  be  advisab'e  to  use  only  evaiK)rimeter8  lo- 
cated within  shelters,  as  thereby  the  variations  due  to . temperature  of 
the  water  in  the  tube  are  greatly  diminished.  [As  the  direct  effect  of 
sunlight  or  solar  heat  upon  the  water  in  Piche^s  tube  can  easily  be  obvi- 
ated by  adapting  a  small  shade,  there  seems  no  reason  why  the  whole 
apparatus  thus  shaded  should  not  be  hung  in  a  free  exx>08ure  to  the 
wind,  whereby  the  above  relative  percentage  of  62  would  undoubtedly 
be  increased.]    (Z.  0.  0.  Jf.,  xvji,  p.  375.) 

Of  all  the  recent  contributions  to  hygrometry,  the  short  memoir  of 
April  8, 1883,  by  Pemter,  "Psychrometer  Studien^  {Sitzungsberioht  of 
the  Vienna  Academy,  vol.  Lxxxvn,  2  Abtheiluug),  is  so  excellent  a  sum- 
mary of  the  present  state  of  our  knowedge  of  this  subject  that  the  fol- 
lowing historical  and  critical  portions  are  worthy  of  being  reproduced 
in  this  place : 

'^In  recent  times  the  psychrometer  has  been  again  much  studied, 
since  we  have  endeavored,  both  theoretically  and  experimentally,  to 
arrive  at  a  more  accurate  formula  for  the  computation  of  the  atmos- 
pheric moisture  from  the  psychromelxic  data.*  By  the  assistance  of  the 
Boyal  Academy  of  Sciences  of  Vienna  it  was  also  made  possible  for  me 
to  institute  comparisons  of  psychrometers  on  the  Ober  at  an  altitude  of 
2048  meters  above  the  sea-level.  The  apparatus  that  I  applied  to  this 
purpose  were:  (1)  a  Wild's  ventilation  psychrometer;  (2)  a  Begnault's 
dew-point  hygrometer;  and  (3)  a  Schwackhofer's  volume  hygrometer.'' 

[As  these  observations  extended  only  over  a  few  weeks,  and  were  con- 
fessedly unsatisfactory,  I  need  give  only  the  following  abstract  of  this 
portion  of  Pemter's  memoir: 

^^  Let  t  =  dry-bulb  temperature  in  Celsius  degrees. 
t'  =  wet-bulb  temperature. 
t^  =  observed  dew  point  temperature. 
Pq  =  true  atmospheric  vapor  tension  corresponding  to  if. 
Pi  =  tho  vapor  tension  corresponding  to  f. 
P  =  atmospheric  pressure  in  m  w." 

*  Blanford,  Joarnal  Asiatic  Society  of  Bengal,  vol.  XLV,  part  vi,  1876. 
Chistoni,  Memorie  e  Notizie  Meteorologiana  Italiana,  anno  1878,  fiMO.  1,  %  and  5. 
Chistoni,  Annali  della  Meteorologi,  Part  I,  1680. 
Sworikin,  Bepertorium  fUr  Meteorologi,  YU,  No.  8,  1881. 
Angot,  Jonmal  de  Physique,  2d  series,  1882,  No.  1,  p.  119. 

Maxwell  and  Stefan,  Zeitsobrift  d.  osterreichisohen  GeeeU.  Meteorologie,  bd.  XVI. 
(MaxweU's  original  study  is  pnblished  in  the  Article  Diffoaion,  Encyelopttdia  Bii^ 
tannioa,  9th  ed.,  toI.  vu.) 
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Assaming  ^  to  be  the  trae  air  temperature  and  the  |io  to  be  correctly 
given  by  /oi  we  have  the  ordinary  psychrometer  formula  of  August — 

Po  =  pi  —  A  (t  —  ti)  P,  whence,  -^  =  —  7^"^  jP 

Thirty  observations  of  the  dew-point  and  psychrometer  gave  Pemter 
A  =  0.0010415,  or  considerably  larger  than  as  deduced  from  observa- 
tions at  low  altitudes.  Pemter  ftirther  considered  that  a  similar  re- 
sult, A  =  0.001284,  deduced  from  eight  observations  with  the  Schwack- 
hdfer  hygrometer,  justifies  at  least  the  general  conclusion  that  the 
factor  A  increases  with  diminution  of  pressure.] 

"  The  object  that  such  comparative  observations  always  have  is  to 
construct  empirically  a  formula  whose  application  to  psychrometric  ob- 
servations will  give  the  tension  of  atmospheric  vapor  with  the  greatest 
attainable  accuracy.  Eegnault,  long  ago,  and  since  him  others,  have 
shown  that  the  theoretical  deduction  of  the  psychrometer  formula  gives 
no  satisfactory  result,  and  thus  it  might  appear  that  one  would  do  best 
to  renounce  the  theory  and  simply  seek  an  empirical  formula  that  shall 
correspond  to  the  results  of  observations.  I,  however,  believe  that  it  is 
precisely  the  theory  of  the  psychrometer  that  gives  the  best  starting- 
points,  in  order,  with  help  of  comparative  observations,  to  arrive  at  a 
satisfactory  formula,  and  I  must  therefore  introduce  some  theoretical 
views. 

^^From  theoretical  considerations  we  possess  two  forms  of  the  psychrom- 
eter formula — the  one  deduced  fipom  the  convection,  the  other  from  the 
diffusion  and  conduction  theory  of  this  instrument.  It  was  August  who 
first  deduced  his  familiar  formula  from  the  theory  of  convection.  Max- 
well repeats  this  concisely  in  the  following  manner  [see  the  reference  be- 
fore given  'j  but  it  should  be  noticed  that  the  following  is  merely  Max- 
well's exposition  of  Dr.  Apjobn's  reasoning.  See  Trans,  Boyal  Irish 
Academy^  1834.] 

Let  m  =  the  mass  of  a  quantity  of  atmosphere. 
^  =  temperature         »         w  » 

j>o  =  true  tension  of  the  aqueous  vapor. 
P  r=  total  barometric  pressure. 
(T  =  the  density  of  aqueous  vapor  relative  to  air. 
X  =  the  latent  he^t  of  evaporation. 
Then  will  • 

•^m  (T  =  the  mass  of  the  vapor  in  this  quantity  of  atmosphere. 

Let 

Pi  =  the  vapor  tension  corresponding  to  the  temperature  f 
to  which  the  wet  thermometer  sinks )  then  will 

(Jh  ^  Po)  ^K-     =  the  quantity  of  aqueous  vapor  evaporated  from  the  wet 

bulb,  and 
(jPi  —  I'*)  -^  ^  =  ^^  quantity  of  heat  neoessaiy  to  such  evaporation. 
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f  In  the  condition  of  eqnilibrinm  this  amount  of  heat  will  be  conveyed 
(to  the  wet  balb)  from  the  quantity  m  of  air  with  specific  heat  S  thai 
flows  past  the  wet-balb  thermometer ;  therefore, 

or— 

po=l>i-f|(«-n  ....    (A) 

In  this  reasoning  a  small  quantity  has  been  neglected,  which,  how- 
ever, as  can  be  easily  shown,  is  entirely  negligible.* 


*  In  respect  to  the  individual  cases  of  deduction  of  this  formula, 
given  by  August  himself,  and  by  Belli  {Corso  di  fisioa  esperimentale^ 
Ghistoni,  Formate  psichrametrischej  ZeiUchriftf.  Metj  xvi,  p.  81),  I  con- 
sider it  important  to  demonstrate  that  with  aU  the  accuracy  demanded 
by  August  and  Belli,  the  above  formula,  as  deduced  by  Maxwell,  is 
equally  accurate. 

August  (Pogg.  Ann.^  bd.  v,  p.  77)  considers  that  aqueous  vapor  is  also 
contained  in  the  air  that  is  flowing  to  the  thermometer,  and  he  intro- 
duces air  and  vapor  according  to  their  weights  into  the  formula.  U^ 
then,  p  is  the  normal  weight  (at  0<»C.,  and  760°^)  of  the  unit  volume  of 
air,  we  have^— 


Weight  of  the  dry  air  =    „..*^  p 


760    '^1  +  at 
Weight  of  the  original  aqueous  vapor  =  ^.  p  <r  = 

Weight  of  the  evaporated  aqueous  vapor  =  ^^J^-  p  <t 


760     '^     1+ati 

Therefore,  if  the  specific  heat  of  aqueous  vapor  under  constant  press- 
ure is  kj  the  above  formula  for  the  condition  of  equilibrium  becomes— 

(P  ^pi)  8  {t  ^t')  +po(rk  (<-  n  =  (Pi  -Po)  A  flr 
or — 

Let  us  assume  ^  =  ^,  as  is  certainly  allowable  [in  the  first  term],  and 


(i-^-(i-^g?)^(t-n-ih-i^    .  .  •  (B) 


we  have — 

PS 

[We  can  estimate  the  accuracy  of  this  apprAimation  by  the  follow- 
ing considerations] :  in  the  most  unfavorable  cases  ^^  may  equal  0.02; 

^  1^^    jis  a  constant,  and  equals  —  0.26,  and  therefore  in  themosi 

unfavorable  case 

^^A-fc  1^  =  ^0.0052 

or  the  entire  bracket  equals  1.0052,  and  can  therefore  be  put  at  unity, 
and  the  formula  remains  as  given  in  the  above  text. 

Belli  really  deduced  bis  formula  under  the  same  assimfiptions,  it  is 
therefore,  a  priori  certain  that  it  will  lead  to  the  same  results ;  since, 
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In  this  reasouing  (of  August,  Apjohn,  and  Maxwell)  no  attention  has 
been  given  to  the  influence  of  radiation ;  if  one  had  considered  this,  then, 

however,  Ghistoni  ascribes  to  it  high  importance,  I  will  show  that  it  also 
reduces  to  the  formula  given  in  the  text : 

Belli  starts  with  the  masses  of  air  and  the  vapor  instead  of  with  the 
weight,  as  did  August.  Let  m  be  the  total  raa«8  of  both ;  the  ratio  of 
the  masses  of  air  and  aqueous  vapor  is  as  V^po  to  po<T  so  that  the  mass 
of  the  air  is 

fn(P-^Po) 

and  the  mass  of  the  vapor  is 

Mpo  (T 

p— Po  +Po(y 

and  the  sum  of  both  is  m.  When  the  air  has  cooled  to  fj  and  becomes 
saturated  with  vapor,  then  the  new  vapor-nlassjpi  is  to  the  mass  of  air 
which  has  remained  unchanged,  and  is  still 

m(P-po) 
as  jpi  <r  is  to  P  —  |?i :  whence 

^      ^-Po+PoCf'P^i 
and  therefore  the  mass  of  the  newly  developed  vapor  is 

m  /P-l>o^      ^\^ 

P-l^o  +  i>oAp3|r^^-^V^ 
we  have,  therefore,  as  the  equation  for  the  permanent  maintenance  of 
this  condition 

Q-^,^'  -1>«)^^  =-  [(P  -Po)  S  +Po(rk]  Ct -  t') 
or- 

Since,  now,  ^ — i-^y  is  only  a  little  larger  than  unity  and  is  in  the  most 
unfavorable  case  1.01,  and  since  the  expression 

is  also,  as  before  shown,  only  a  little  greater  than  unity,  we  can,  there- 
fore, certainly  replace  each  by  1  considering  that  in  the  result  forpo  the 
hundredth  part  can  never  be  exact  and  is  not  even  necessary,  and  thus 
there  remains  again  the  expression  given  above  in  the  text. 

I  have  not  disdained  this  presentation,  trivial  as  it  may  seem,  because 
it  frequently  seems  as  though  a  psychrometer  formula  is  considered  as 
better  the  more  complicated  it  is,  and  especially  because  Ghistoni  only 
recently  (see  his  treatise  above  cited)  has  claimed  for  the  formula  of 
Belli  an  advantage  over  that  of  August,  and  declared  it  as  the  best  that 
at  present  exists. 

The  formula  of  August,  as  well  as  that  of  Belli,  are  both  based  on  the 
consideration  of  convection,  and  by  omitting  the  radiation  give  abso- 
Intely  the  same  result.  Therefore,  theoretical  considerations  will  not 
prove  the  more  complicated  formula  to  be  the  more  accurate. 

H.  Mis.  69 33 


• 
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since  the  radiation  (J)  can  be  pat  =  OB  (t^f ),  where  O  =  the  sarfaoe 
and  B  =  the  coefficient  of  radiation,  we  should  have  had 

OB  {t^t')  +  mS  (*-f )  =  (p,  ^p.)  ^ 


or 


PSr        OBI  '         _ 

po^pi-xyl^  +  mji^-^) (^^) 

[This  is,  therefore,  the  Pernter-MaxtDell  formala,  in  which  convection 
and  radiation  are  both  considered.] 

The  deduction  of  psychrometer  formulaB  under  the  assumption  of 
perfectly  calm  air  («.  6.,  neglecting  convection  and  considering  only 
radiation,  conduction,  and  diffusion)  has  been  completely  given  by 
Maxwell,*  and  Stefan,f  and  they  have  arrived  at  the  following  expres- 
sions, respectively: 

Maxwell,    .    .    .    i,o=i>,-^(g^+ J^)(t -^0 (E) 

Stefan, |,o  =  l>i~^(K+Br)  (/-^ (F) 

which  latter  becomes  the  same  as  the  former  if  we  put  K'  =  -w,  ♦.  «^ 

MaxwellStefan,    .    .    .    l'o=i>i-^rj+^^(<-<') (G) 

In  these  equations  we  have  [assumed  the  thermometer  bulbs  to  be 
spherical  and  of  radius  r,  and]  put 

P  =  the  normal  weight  of  the  unit  of  volume  of  the  air; 

K  =  the  coefficient  of  conduction  of  the  air ; 

D  r=  the  coefficient  of  diffusion  of  aqueous  vapor  in  the  air. 

Since,  now,  K'  =  -g  =  0.18,  according  to  the  experiments  and  com- 
putations of  Stefan,  and  D  is  also  =  0.18,  according  to  the  statement  of 
Stefan,  therefore  the  formula  deduced  for  quiescent  air  acquires  the 
same  form,  i.  6., 

T>CI    ^  "Rf  N. 

as  that  deduced  from  the  convection  theory .|    This  must  arouse  sus- 

*  See  Enoyclopcsdia  BrUannicay  9th  edition,  Vol.  vii,  Art.  Diffasion,  Londou,  1878,  and 
Ztit  Ost,  Gesell  Met.,  xvi. 
tSee  Zeifschrift  der  0$t  Oeaell  fUr  Metearologief  xvi,  p.  177. 

X  Since  D,  the  coefficient  of  diffusion,  may  be  an  unfamiliar  term,  I 
will  here,  by  its  deduction  firom  Stefkn's  diffusion  theory,  briefly  show 
what  meaning  it  has  in  our  formula.  Let  An  be  a  constant  depending 
only  upon  the  nature  of  aqueous  vapor  and  the  air,  then  the  pioceas  of 
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picions  against  the  derivation  from  the  convection  theory,  for  the  deriva- 
tion for  quiescent  air  is  certainly  free  from  all  objection.*  In  fact  an 
hypothesis  ^^as  made  in  the  assumption  of  the  convection  theory  that 
certainly  is  not  proper,  namely,  that  the  arriving  air  in  the  instant  of 
}fs  passing  by  gives  up  the  whole  quantity  of  heat  mS  (t—t*)  that  is  to 
say  that  it  i*s  cooled  through  the  whole  interval  t^t* ;  with  this  also 

diffusion  is  represented  (see  Stefan,  Sitztmgsbericht,  Vienna  Academy, 
vol.  Lxviii,  page  385)  by  the  formula : 


where 


A>1  ^1  =  -  -^   —  A,2  />!  />2  (Wi  —  «13) 

ov 

Pi  =  the  density  of  molecules  of  aqueous  vapor; 

til  =  the  velocity  of  molecules  of  aqueous  vapor; 

p2  and  113,  the  same  data  for  the  air ; 

^  is  the  acceleration,  which  =  0  under  the  present  assumed 

state  of  equilibrium ;  so  also  in  this  case  is  the  evaporation, 

or  ii2=0.    Therefore,  we  have 

3pi 

j^  +  A»  />!  ^,  i«i  =  0 

Since,  now,  /»» :  ^2  =  1>2  T© :  poT,  where  h  is  the  normal  density,  for  j)©  = 
760"",  therefore,  multiplying  and  dividing  by  ^i,  we  have  . 


dpi         A12  To  ^2  ^i  p% 


i'v"~-       Ti?o        ^1   ^'^^ 


But  i>2  =  P  —  IJi ;  furthermore,  px  Wi  is  the  quantity  of  evaporation  for 
the  unit  of  surface ;  for  the  spherical  bulb  of  the  psychrometer,  there- 
fore, this  quantity  is  Q  =  47r  r*  /)i  u.    Therefore,  if  we  put 


we  have 


and  after  integration 


or 


I A]2To^^i 


1      tp Q 


Q=4jrr^^(j»,-_p») 


/)  T  T 

whence,  evidently,  D  =  -r— ir>-^-'    Since  »o  =  760  and  f^  can  be  put 

=  1  for  the  temperatures  occurring  in  psychrometer  observations,  there- 
fore D  is  nearly  constant. 

*[Eveii  this  derivation,  however,  implies  certain  assumptions  that  need  farther  in- 
veetigation.— C.  A.] 


516  SCIENTIFIC   RECORD   FOR    1883. 

falls  the  further  hypothesis  that  as  mach  vapor  is  developed  as  is  nee- 
essary  to  the  saturation  of  the  air  at  if  degrees.  Both  of  these  condi- 
tions are  only  approximately  fulfilled.  It  is,  therefore,  certain  that  the 
convection  theory  affords  only  an  approximate  formula. 

Therefore,  we  abide  by  the  hypothesis  of  perfectly  quiescent  air;  for^ 
which  case  the  Maxwell  Stefan  formula  (F  or  O)  holds  good  with  per- 
fect exactness.    If  for  this  hypothesis  we  compute  the  factor. 


^=Di;^[^+='>^F 


assuming  spherical  thermometer  bulbs,  we  obtain  for  the  first  part 
?- =0.000630;  and  if  we  put  R=O.O0O097j  according  to  Stefan,  and 

*  take  r=0.57  centimeters,  whence 

Br=0.000055 

the  second  part  becomes 

Br 
pj^=0.000630 

whence  A=0.001260. 

In  fact,  Begnault  found  A=0.001280  from  observation  in  perfectly 
quiet  air  in  a  small  closed  room  (Pogg.  Annalen^  Lxxxvm,  p.  428),  and 
Sworikin  (Wild's  Repertorium,  vii,  No.  8,  p.  17)  finds  from  0.001100  to 
0.001500  for  quiet  air,  therefore  again  on  the  average  0.001300. 

But  in  fact  we  almost  never  have  to  do  with  perfectly  quiet  air,  and 
even  because  of  the  cooling  of  the  air  close  to  the  wet  thermometer  a 
convection  is  always  present  there.  If  one  would  obtain  resnlts  to  any 
extent  consistent  with  themselves  he  must,  since  convection  is  unavoid- 
able, provide  for  one  that  will  assure  a  permanently  uniform  movement 
of  the  air.    This  is  attained  by  means  of  the  ventilation-psychrometer* 

If,  therefore,  we  begin  with  assuming  a  ventilated  psychrometer,  and 
therefore  strong  convection,  we  have  no  theoretical  formula  for  this  case. 
We  can,  however,  attempt  to  adapt  the  formula  for  quiescent  air  to  the 
case  of  ventilation. 

Stefan  {Zeit  f.  Met,  xvi,  p.  181)  has  remarked  that  in  the  formola 
[G]  for  quiescent  air  it  can  be  assumed  that  the  introduction  of  convec- 

tion  simply  causes  K  and  D  to  increase  uniformly;  therefore,  «r  will  re- 
main very  nearly  constant.    This  being  assumed,  it  is  plain  that  for 

rB 

increasing  values  of  D  the  second  part  ^^  of  the  factor  will  therefore 

become  smaller.  Herein  we  find  a  reason  why^the  theoretical  value  of 
the  whole  factor  A  is  not  attained  in  the  comparisons  of  the  ventilation 
psychrometer.  In  fact  the  value  empirically  determined  for  a  barometric 
pressure  of  760""°*  is  almost  exactly  0.000800  on  the  average  of  the  various 
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trials.*     Since,  now  the  factor  A  consists  of  the  constant  invariable 

IT  T^  PC' 

part  TTj— ,  and  the  variable  part  ^rc-,--  we  can,  since  «r  =  1  write  the 
formAa  thas  (see  the  formula  H) : 

P^=P^-f^[i+-^^]it-f) (I) 

where  a  denotes  a  new  constant  that  under  the  assumption  of  a  uniform 
ventilation  and  constant  barometric  pressure  should  be  invariable. 

From  this  we  see  that  the  term  depending  on  radiation  can  indeed 
be  diminished  by  ventilation,  but  certainly  not  so  much  that  it  can 
be  wholly  neglected. 

It  will  not  be  superfluous  at  this  place  to  indicate  how  very  erroneous 
it  has  teen  to  neglect  the  influence  of  radiation  in  the  deduction  of  the 
psychrometer  formula.  In  fact  it  proves  to  be  for  still  air  quite  as 
large  as  the  theoretical  factor  in  August's  formula,  if  one  assumes  a 
spherical  thermometer  bulb  of  0.57  centimeters  radius,  as  is  the  case  at 
the  observing  stations  of  the  Vienna  K.  K.  Central  Institute  for  Meteor- 
ology and  Terrestrial  Magnetism. 

If  we  would  i>ossess  a  uniform  formula  for  all  the  various  ther- 
mometers, we  must  seek  a  method  of  carrying  out  the  suggestion  of 
Eamtz.t  He  remarks,  "  As  a  pendulum  occupies  only  approximately 
equal  times  for  a  vibration  over  large  and  small  arcs,  equally  so  differ- 
ent thermometers  Uive  only  approximately  equal  results.  As  with  the 
pendulum  the  arcs  must  all  be  reduced  to  one  of  infinitely  small  ampli- 
tude, so  with  the  thermometer  we  must  undertake  a  reduction  to  an 
infinitely  small  one." 

We  can,  however,  in  using  the  ventilation-psych rometer,  consider 
this  reduction  as  already  partly  made,  since  in  that  instrument  the  term 
that  contains  the  influence  of  radiation  is  materially  diminished. 

A  further  influence  that  has  not  at  all  been  considered  in  the  formula, 
is  that  of  the  muslin  cover  of  the  wetbulb  thermometer.  In  the  de- 
duction of  the  formula  no  consideration  was  given  to  this.  Now,  Kamtz 
(being  made  observant  by  reason  of  the  frequent  cases  that  he  had 
occasion  to  observe  t  where  the  wet  thermometer  stood  sometimes  as 
high,  and  sometimes  higher  than  the  dr}^,  when  a  comparison  with  the 
hair  hygrometer  showed  the  air  to  be  not  saturated  with  vapor)  has  in- 
vestigated the  cause  of  the  phenomenon,  and  found  it  in  the  muslin 
covering  of  the  wet  thermometer.  According  to  his  experiments,  at  low 
temperature  the  wet  thermometer  stood  too  high  by  0.46^  C. 


*  This  is  the  value  that  Reguault  gave  as  loug  ago  as  It^.  The  form  of  the  psy- 
ohrometer  formula,  as  it  has  since  then  been  almost  universally  adopted,  contains 
this  value ;  it  reads 

,„=,.-o.48oirr^^p 

tK&ntz  BeperUnium  fUr  Metearologie,  bd.  ii,  p.  56. 

I  K&ntz  EepertcriurHf  bd.  ii,  p.  54.  ^ 
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If  this  is  an  iQfluence  of  radiation,  as  nodoabtedly  it  is  with  dry  mus- 
liu,  the  coDseqaence  woald  be  that  this  iufluence  would  increase 
with  increasing  difference  (t—f).  But  the  fact  is  that  this  influence 
disappears  in  psychrometer  comparisons  more  and  more  in  proportion 
as  (t^t*)  increases  at  least  with  the  air  in  motion.  This  behavior  de« 
mands  still  more  thorough  investigation.  I  will,  however,  now  mention 
that  I  consider  this  phenomenon  as  attributable  to  a  ^' sluggishness" 
of  the  wet  bulb  in  the  neighborhood  of  the  point  of  atmospheric  satu- 
ration, so  that  with  very  damp  air  the  evaporation  does  not  proceed 
fast  enough  in  proportion  to  the  passing  current  of  air.  The  experi- 
ments also  confirm  this  view.*  If  one  would  in  the  formula  take  ac- 
count of  this  '^ sluggishness"  of  the  psychrometer,  then  a  correction  to 
the  psychrometer  differences  t'-t'  can  be  so  applied  that  it  shall  be  a 
maximum  for  ^— 1'=0  and  be  inversely  proportional  to  this  difference. 
If  we  call  V  the  maximum  value,  then  this  correction  will  in  general  be 

^        ;  if,  with  Kamtz,  we  take  v=(P.5  centigrade,  then  will  this 


correction  have  a  sensible  influence  only  up  to  a  depression  {t^t')  of  9^ 
C,  in  fact  only  up  to  those  of  6°  C. 

I  have  applied  this  correction  to  my  observations  and  obtain,  then,  on 
the  average  A=:0.000943  instead  of  0.0010415.  [Pernter  here  alludes  to 
his  thirty  observations  of  dry  and  wet  bulbs  and  dew-point  on  the  sum- 
mit of  the  Obir,  spoken  of  in  the  first  part  of  this  paper.  In  these  obser- 
vations t^t'  ranged  from  S^.C  C.  to  0^.5  C,  and  its  values,  corrected  by 
this  new  formula  for  sluggishness,  ranged  from  *P.7  C.  to  0^.8  C] 

There  remains  now  only  an  investigation  of  the  constant  a  in  our 
psychrometer  formula.    The  psychrometer  factor  is  [see  (B)  and  (I)] 


A= 


If  the  air  is  motionless,  then  will  a=  1.  For  a  definite  velocity  of  venti- 
lation and  equal  air-pressures  a  increases  to  a  value  that  is  constant  under 
these  conditions.  If  however  the  rate  of  ventilation  remains  the  same 
and  the  barometric  pressure  varies,  then  we  must  investigate  whether  or 

not  a  depends  on  the  pressure  of  the  air.    This  we  attain  in  the  follow- 

ir/ 
ing  way;  for  absolute  calm  at  both  high  and  low  pressures  -^  is  equal 

to  unity.  In  the  change  from  calm  to  constant  rate  of  ventilation  K' 
and  D  increase  uniformly  (at  least  very  nearly  so)  whether  the  change 
goes  on  at  high  or  low  pressures;  aK'  will  always  remain  equal  to  aD. 
Undoubtedly,  however,  aK'  will  not  be  so  large  at  low  as  at  high  press- 
ure, since  certainly  in  the  latter  case  the  mass  of  the  arriving  air  is 

m 

*Wiillner  and  Grotrian  found  that  fluids  in  the  neighborhood  of  their  points  of 
■aturation  almost  entirely  cease  to  evaporate,  and  that  even  when  quite  far  from  it, 
between  glass  rods  (e.  g.f  drops  of  water),  dissipate  only  very  slowly  and  with  diffi- 
culty, and  this  certainly  also  applies  to  the  meshes  of  muslin.  (See  Wiedemann, 
Annalen,  xi,  p.  553  to  555 ;  also  Macaluo,  Qrimaldi,  Otueita  Ckimica  /faliana,  vol.  xu, 
1881.)  ^ 
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greater  thau  in  the  former.  Therefore^  also,  dD  will  be  larger  for  high 
than  for  low  pressures ;  that  is  to  say,  a  most  be  greater  for  high  press- 
ures than  for  low. 

Rr 
Bat  from  this  it  follows  that  — =^-_  is  smaller  for  high  and  greater 

a  Dp8 

for  low  pressures;  that  therefore  A  increases  with  altitude  above  the 

ocean  snrface.    And  this  is  precisely  what  my  observations  give  for  the 

summit  of  the  Obir. 

According  to  the  preceding,  it  is  to  be  expected  that  a  stands  in  a 

simple  direct  ratio  to  the  air-pressure,  so  that  if  Ui   is  its  value  for 

p 
yg^mm  DxQjx  for  any  other  pressure  a  =  ^^^  ai. 

For  the  investigation  of  this  dependenoe  there  are  some  experiments 
at  my  disposal.  Ghistoni,  Angot,  and  Blanford  (see  the  previous  refer- 
ences) have  submitted  a  large  quantity  of  material  for  high  pressures.* 

I  have  taken  the  mean  of  their  determinations,  and  find  for  A  the  fol- 
lowing values : 

Blanford    0.000827 

Angot  .000851 

Ghistoni       .000851 


Mean      0.000843 
Since  these  comparisons,  especially  those  of  Blanford,  were  made 
with  large  differences  {i^t')j  I  have  not  considered  it  necessary  to  apply 
the  correction 

V 

Since  now  [the  preceding  formula  and  reasonings  give] 

A=0.000630+^'^^^^ 

a 

where  I  have  assumed  for  Rr  a  mean  value  of  0.000055  [which,  as  before 

shown,  is  especially  applicable  to  the  thermometers  of  the  Austrian 

observers],  it  follows  that  for  the  above  three  series  of  observations 

ai=3.0. 

i«    ^  _  0.000630  "I 

My  own  comparisons  on  the  summit  of  the  Obir,  after  applying  the 

correction  — ^ — .  give  A=0.000943,  whence  02=2.0.    If  a'  is  smaller 
* — r+1 

in  the  ratio  of  the  diminution  of  pressure,  then  should  this  latter  have 
given  03=3.0  ^-^^=2.3  and  A  would  have  been  found  0.000904  instead 

of  0.000943. 

'Since  RegDault's  time  the  factor  0.000800  has  been  generally  retained.  Still, aU 
later  investigators  have  from  their  comparisons  deduced  oven  larger  factors.  Only 
Sworikin  finds  0,0L07^>  and  Mac^  do  L^plnay  with  a  swing-thermometer  (thermo- 
metre  4  fronde)  even  0.00061)3.  This  latter  determination  seems  to  di£fer  too  far  from 
the  others,  especially  the  long  series  of  Ghistoni  and  Angot,  for  me  to  consider  it  quite 
raliable.  '^ 


[ 
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Now  it  seems  to  me  that,  considering  the  difference  of  the  ther* 
mometers  and  ventilators  employed,  this  difference  is  easily  to  be  ex- 
plained, and  although  still  further  experiments  remain  to  be  made  in 
this  direction,  they  can  only  in  substance  confirm  this  result. 

I  will  now  briefly  collect  the  results  of  the  investigation : 

(1.)  The  derivation  of  the  psychrometer  formula  under  this  assumption 
of  the  existence  of  convection  leads  to  no  result,*^  since  the  hypothesis 
that  the  air  flowing  past  is  cooled  from  t  to  t'  by  contact  with  the  ther- 
mometer bulb  does  not  agree  with  the  facts. 

(2.)  The  derivation  of  the  psychrometer  formula  of  Maxwell  and  Stefan 
for  absolutely  motionless  air  is  perfectly  exact  for  this  condition.  If 
we  endeavor  to  introduce  into  the  formula  a  modification,  in  order  that  it 
may  also  hold  good  for  moving  air,  then  it  undoubtedly  loses  its  precision 
but  does  give  a  very  approximately  correct  expression,  that  when  we 
consider  the  sluggishness  of  the  psychrometer  in  the  neighborhood  of 
saturation,  reads  as  follows : 

or  if  we  put  v  =  0^.5  G.  and  insert  the  other  numerical  values  [as  given 
above,  assuming  r  =  0.57  centimeters],  we  have: 

l,.=j,,-P0.0O0630[l  +  ^]     [(*-f)+(^^J 

(3.)  The  term  depending  on  radiation  does  not  disappear  even  for 
rapidly-moving  air.  For  absolutely  calm  air  it  is,  indeed  (for  bulbs  of 
the  radius  0.57°^),  quite  as  great  as  that  depending  on  conduction. 

(4.)  For  equal  wind  velocities  and  barometric  pressures  the  constant 
a  is  invariable.    Assuming  equal  velocities,  it  is  smaller  with  lower 

pressures  and  most  probably  in  the  ratio  -  ^.    The  maximum  value  of 

a  for  pressures  of  about  760™™  results  firom  observations  as  Oi  =  3.0; 

therefore,  in  general, 

P 
a=3.0  ^ 

This  value,  introduced  in  the  above  formula,  gives 

r     760 1  r  0.5    "1 

i>o=i>i-P  0.000630  [i+3;g^J  [(*-n  +  (i:ie/)+iJ 

or  for  stations  at  low  levels 

l>o=ih-0-000843  [(t  -.  t^)+(^,y^J  ^ 

This  simple  formula,  as  has  been  above  shown,  should  not  be  made 
more  complicated  by  giving  the  factor  A  some  other  form,  since  in  no 
case  will  a  greater  accuracy  be  thereby  attained. 

*  If  we  abstain  from  considering  as  an  important  expression  the  second  term  within 
the  brackets  in  the  convection  formula  (D),  and  seek  only  to  find  for  m  a  niunerical 
Talue  that  corresponds  to  the  obseryations,  we  find  m=7S.O  for  barometric  pressure 
760™™,  to  which  (since  m  indicates  the  mass  of  air)  it  is  difficult  to  attach  any  intelli- 
gible idea. 
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(5.)  From  all  this  it  results,  however,  that  we  have  little  or  no  pros- 
pect of  attaluing  to  an  exact  psychrometer  formula,  and  therefore  need 
not  expect  to  obtain  the  vapor  tension  accurate  to  0.1"™  by  means  of 
the  psychrometer.    (Pernter,  Psychrometer  ^Studi^,) 

Wild,  in  some  remarks  upon  the  establishment  of  anemometers,  op- 
poses the  statement  of  Dr.  Schreiber  that  the  self-recording  Eobinson 
anemometer  is  better  adapted  than  Wild's  tablet  anemometer  by  the 
statement  of  his  own  convictions  that  the  latter  is  not  only  much  more 
convenient  but  also  more  accurate ;  in  this  last  particular  his  anemo- 
meter seems  to  have  exceeded  WihVs  expectations,  his  original  idea 
having  been  merely  to  devise  an  instrument  that  should  be  more  con- 
venient and  simple,  and  therefore  adapted  for  the  use  of  numerous 
stations.  In  simplicity  and  cheapness  the  tablet  anemometer  apparently 
cannot  be  excelled.  Wild's  experience  in  northern  regions  shows  that 
the  self-recording  Robinson  anemometer  cannot  be  kept  in  continuous 
operation  owing  to  the  cold,  the  snow,  and  frost-work,  and  that  it  is  only 
practicable  to  use  it  at  second-clas^  stations  when  the  observers  are 
thoroughly  drilled  as  at  the  Army  Signal  OflSce.  With  regard  to  the 
Hagemann  aspiration-anemometer,  especially  a^  made  by  Kyrop,  in 
Copenhagen,  he  finds  that  it  is  simple,  easy  to  use,  convenient,  and 
accurate  to  read,  even  at  night  time,  since  the  dial  can  be  placed  within 
the  building  while  the  conical  point  is  established  above  the  roof;  the 
price  of  this  apparatus  is  twice  that  of  the  tablet  anemometer,  and  this 
alone  is  an  objection  to  its  general  introduction.    (Z.  0. 0.  M,,  xvn,  p.  211.) 

H.  Louis  F.  ^elsens  presented  to  the  Congress  of  Electricians  a 
memoir  on  the  lightning  conductor  and  its  history  since  the  days  of 
Benjamin  Franklin.  The  two  principal  forms  of  protection  against  light- 
ning are,  first,  that  of  Gay  Lussac,  who  advocates  a  small  number  of 
conductors  having  large  sections  and  raised  to  great  altitudes;  and, 
second,  the  system  of  Melsens,  who  advocates  the  employment  of  nu- 
merous conductors  having  small  sections  and  numerous  points  not 
greatly  elevated,  the  whole  forming  a  sort  of  wire  cage.  He  elaborates 
in  full  the  scientific  reasons  that  have  led  to  these  two  forms  of  the 
original  lightning  conductor  of  Benjamin  Franklin.  {Z.  0.  0.  iif.,  xvii, 
p.  49.) 

Dr.  K.  Weirauch  contributes  formulae  and  methods  for  the  convenient 
application  of  Bessel's  sine  and  cosine  formula  to  meteorological  obser- 
vations in  hopes  that  from  numerous  such  applications  one  may  derive 
values  of  the  constants  for  many  localities  by  the  study  of  which  latter 
further  progress  may  be  made  in  climatology.  He  gives  four  methods 
for  the  determination  of  these  constants  from  equidistant  phases,  namely, 
interpolation  by  differences  (two  methods),  parabolic  interpolations, 
goniometric  interpolations.  The  dififerences  between  the  results  of  these 
four  methods  are  slight  but  important;  the  last  two  are  rigorous  and 
preferable.    (Z.  0.  O.  if.,  xviu,  p.  20.) 
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IV. — CONSTITUTION  AND  PROPERTIES  OF  THE  ATMOSPHERE. 

Prof.  G.  A.  Yogler,  of  Bonn,  reviews  the  question  of  the  variations 
of  the  amoant  of  oxygen  in  the  atmosphere.  His  own  views  differ  so 
radically  from  Morley,  and  are  so  important  in  connection  with  many 
climatological  qnestions,  especially  the  formula  of  barometric  hypsome- 
try,  that  further  investigations  and  observations  are  necessary;  the 
question  must  still  be  considered  as  undecided  as  to  whether  the  varia> 
tions  of  oxygen  may  not  explain  the  formation  of  barometric  maxima, 
the  cooling  of  the  lower  strata,  and  the  variations  in  the  coefficient  of  the 
hypsometric  formula,  and  it  is  too  early  as  yet  to  hope  for  a  decision. 
{Z.  0.  0.  M.J  xvn,  p.  175.) 

Hill  has  used  the  observations  of  Hennessey,  Cole,  and  Hodgkinson 
in  India  towards  answering  the  question  what  gaseous  constituent  of 
the  atmosphere  it  is  that  absorbs  the  solar  heat  He  concludes  to  at. 
tribute  this  to  the  aqueous  vapor.    (Z.  0.  O.  M.j  xvn,  334.) 

Hill  has  attempted  to  deduce  the  relative  absorption  of  heat  by 
aqueous  vapor  and  by  dry  air  from  observations  in  India;  he  concludes 
the  former  to  be  764  times  greater  than  the  latter,  but  the  observations 
appear  to  us  scarcely  sufficient  to  establish  this  result  {Z,  O.  O.  If., 
XVII,  p.  48.) 

Hennessey  has  published  in  full  the  actinic  observations  of  October 
and  November,  1879,  from  which  the  above  results  are  deduced  by  Hill. 
The  sky  was  generally  covered  with  thin  haze  or  dust,  which  must  have 
greatly  affected  the  results.    {Z.  0.  0  Jlf.,  xviii,  p.  80.) 

H.  Miintz  and  E.  Aubin  during  a  visit  to  the  summit  of  the  Pic  dn 
Midi  have  investigated  the  quantity  of  nitric  acid  contained  in  the 
water  and  snow  at  that  height.  Both  the  methods  of  Boussingault  and 
Schlosing  were  employed.  These  observations  determine  the  location 
in  the  atmosphere  where  nitric  acid  is  formed,  and  that,  in  accordance 
with  the  views  of  Boussingault,  the  nitrate  of  ammonia  does  not  exist 
in  the  atmosphere  in  a  gaseous  condition,  for  if  it  did  it  would  be  dis- 
tributed uniformly  in  the  atmosphere  precisely  as  are  its  components, 
nitric  acid  and  ammonia.    {Z.  0.  O.  if.,  xvui,  p.  71.) 

V. — SOLAR  BADIATION;    TEBBESTBIAL  TEMPEBATUBE. 

Pemter  gives  an  exhaustive  summary'  of  the  record  of  the  Campbell- 
Stokes  sunshine  records  at  Vienna  for  1881.  The  total  niuuber  of  hours 
of  full  sunshine  was  1676.3,  or  37  per  cent,  of  the  4472  that  was  possible 
for  absolutely  clear  weather.  During  the  winter  the  greatest  duration 
occurred  at  noon,  but  during  the  summer  at  11  A.  M.  and  2  p.  m.,  simi- 
larly as  in  1880,  owing  to  the  cloudiness  at  1  p.  m.  During  4ie  summer 
the  total  sunshine  in  the  morning  hours  exceeds  that  of  the  afternoon, 
but  during  the  winter  the  reverse  takes  place;  this  is  contrary  to  the 
experience  of  1880.  Among  the  totals  for  each  month  July  has  the 
maximum,  290.5  hours,  or  60  per  cent,  of  all  that  was  possible,  and  Oc- 
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tober  the  minimQiu,  34.4  hours,  or  10  per  cent,  of  the  possible  total.  The 
mean  cloudiness  for  three  observations  daily,  at  7  A.  M.,  2  p.  m.,  and 
9  p.  M.,  gives  figures  closely  following  the  reciprocals  of  the  percentages 
of  sunshine.    {Z.  0.  O.  M.y  xvii,  p.  100.) 

Prof.  J.  Liznar  has  investigated  the  relation  between  the  eleven-year 
gun-spot  period  and  the  daily  and  annual  variations  of  terrestrial  tem- 
perature. For  the  daily  variation  he  studies  observations  at  thirteen 
stations,  and  finds  that  a  maximum  of  sun-spots  corresponds  to  a  min- 
imum of  daily  variations,  but  the  latter  occurs  about  two  years  earlier 
than  the  former,  a  result  agreeing  with  the  similar  variation  in  mean 
annual  temperatures  discovered  by  Koppen.  Liznar  has  also  studied 
the  annual  temperature  variations,  by  means  of  three  long  series  of  ob- 
servations extending  from  1699  to  1873;  he  finds  a  close  agreement 
between  these  and  the  maxima  and  minima  of  sun-spots  from  1698  to 
1750;  but  for  the  succeeding  60  years,  like  all  previous  similar  investi- 
gations, these  relations  are  disturbed  and  even  completely  inverted,  the 
maxima  of  sun-spots  now  corresponding  to  minima  in  place  of  maxima 
of  temperature.  The  relation  between  sun-spots  and  temperature  is 
therefore  still  entirely  unknown.    (Z.  0.  O.  Jf.,  xvii,  p.  495.) 

6.  von  Boguslawski  gives  a  summary  of  Hann's  memoir  on  the  tem- 
perature of  the  southern  hemisphere.  The  latter  has  carefully  combined 
a  number  of  recent  observations,  and  has  deduced  a  general  formula 
for  the  temperature  of  southern  latitudes  apparently  somewhat  more 
reliable  than  those  of  Dove  (1852),  Hopkins  (1852),  Forbes  (1859),  Sar- 
torius  von  Waltershausen  (1865),  and  Ferrel  (1871).  He  arrives  at  the 
f  llowing  formula  for  the  mean  annual  temperature  at  any  degree  of 
0outhem  latitude : 

Tip  =  26.00  +  6.940  sin^P  -  46.28©  sinV 

According  to  this  formula  the  southern  hemisphere  is  warmer  than 
the  northern  for  all  latitudes  higher  than  45©,  the  difference  amounting 
to  1^0  at  parallel  60  8.  latitude.  Forbes  had  arrived  at  exactly  the 
same  result,  namely,  42Jo.    (Z.  O.  0. 3f.,  xvn,  p.  410.) 

Bilwiller  notes  that  the  severest  cold  weather  in  Switzerland  always 
occurs  when  snow  covers  the  ground;  and  that  although  the  descending 
currents  of  air  in  anticyclones  are  visibly  warming  the  air,  yet  at  the 
ground  severe  cold  is  observed.  *^The  influence  of  the  snow  on  the 
temperature  of  the  lower  air  lies  in  the  fact  that  as  a  poor  conductor  of 
heat  it  breaks  the  connection  between  the  earth  and  the  air.  The  tem- 
perature changes  at  slight  depths  below  the  earth  are  f  r  smaller  and 
slower  than  on  the  surface.  In  December  the  earth  is  decidedly  warmer 
than  the  air  which  is  thus  warmed  from  below.  If  snow  lies  on  the 
ground  it  cuts  off  this  supply  of  heat  from  the  air.  The  surface  of  the 
snow  cools  very  rapidly  by  radiation  under  a  clear  sky,  and  this  loss  of 
heat  is  communicated  directly  to  the  air,  but  only  very  slowly  to  the 
earth.  If  the  snow  covering  is  wanting,  an  exchange  of  heat  occurs 
between  air  and  earth,  preventing  such  a  very  low  temperature  in  the 
lower-air  stratum."    (Z.  O.  G.  If.,  xvii,  p.  98.) 
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[As  this  is  a  matter  that  in  1871  and  1872  became  to  the  writer  very 
important  in  his  daily  weather  predictions,  it  is  allowable  to  remark 
that  the  amount  of  heat  given  up  by  the  upper  layer  of  the  soil  or  rock 
to  the  air  or  snow  seemed  to  him  very  small  and  hardly  worth  men- 
tioning in  the  above  explanation;  it  rarely  amounts  to  enough  to 
cause  the  melting  of  an  inch  of  snowfall  into  a  tenth  inch  of  water. 
The  special  low  night  temperature  over  snow  and  ice  should  be 
wholly  attributed  to  the  clear,  dry  air,  free  from  slightest  haze  or 
dust,  which  allows  freer  radiation,  and  to  the  exceptionally  large  ra- 
diating power  of  snow  and  ice  for  the  red  and  ultra  red  or  heat  rays. 
The  low  temperature  during  sunshine  is  due  to  the  fact  that  solar  heat 
is  consumed  in  melting  ice  (latent  heat  of  liquefaction  79.)  instead  of 
warming  the  air  (specific  heat  0.267).  Similarly  we  should  abstain  from 
assuming,  as  is  too  frequently  done,  that  warm  air  flowing  up  cold 
mountain  sides  is  coolcii  by  contact  with  the  earth ;  i.  e.,  by  conduction  of 
its  heat  into  the  earth.  This  is  wholly  insignificant  in  comparison  with 
the  cooling  due  to  expansion  and  to  the  evaporation  of  moisture.  The 
heat  given  to  the  air  by  the  earth  surface  at  midday  is  not  conducted 
upwards  from  any  depth,  but  is  a  purely  surface  action,  by  which  solar 
radiation  is  converted  into  heat,  or  the  short  waves  of  the  upper  end  of 
the  spectrum  and  beyond  are  degenerated  to  the  red  end  and  returned 
to  the  air  mostly  by  contact,  conduction,  and  convection — slightly  by 
radiation  and  absorption.] 

Maquenne  has  investigated  the  absorption  and  dissipation  of  heat  by 
foliage.    The  results  were — 

(1.)  All  leaves  dissipate  a  part  of  the  heat  vertically  incident  upon 
them;  this  dissipation  amounts  to  0.25  of  the  total  heat  when  the  radia- 
tion comes  from  a  Bourbouze  lamp,  but  only  a  few  hundredths  when  it 
comes  from  a  Leslie  cube. 

(2.)  The  leaves  dissipate  different  amounts  of  heat  from  their  two  sur- 
faces ;  ordinarily  the  lower  side  dissipates  more  than  the  upper^  but  oc- 
casionally we  observe  the  contrary. 

(3.)  The  leaves  absorb  a  sensible  proportion  of  the  heat  radiated  from 
a  Bourbouze  lamp ;  this  absorption  depends  upon  the  presence  of  ab- 
sorbents in  the  texture,  especially  of  chlorophyl  and  water,  and  upon 
the  dissipation  that  takes  place  in  the  interior  on  the  surface  of  each 
cell ;  it  is  ordinarily  greater  on  the  upper  than  on  the  lower  side. 

(4.)  The  thick  leaves  absorb  more  than  the  thin  ones. 

(5.)  The  absorbing  power  for  the  heat  of  (bodies  of  the  temperature 
of)  boiling  water  is  very  nearly  equal  to  that  of  lampblack. 

(6.)  Leaves  transmit  heat  better  in  proportion  as  they  are  thinner  or 
younger. 

(7.)  The  radiating  power  of  leaves  is  for  great  differences  of  tempera- 
tures nearly  like  that  of  lampblack ;  it  diminishes  a  little  as  the  incli- 
nation increases. 

(8.)  The  absorbing  power  of  chlorophyl  is,  on  the  average,  like  that 
of  water  for  the  radiation  from  the  Bourbouze  lamp,  and  increases  in 
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proportion  as  one  goes  in  onc^  direction  or  the  other  from  the  heat  maxi- 
mom.    (Z.  0.  0.  M.j  xvii,  p.  21.) 

VI. — EVAPORATION,  CONDENSATION,  ETC. 

Stefan  has  given  a  summary  of  his  investigations,  1874-1881,  into  the 
laws  of  evaporation,  from  which  we  gather  the  following  : 

(1.)  The  rate  of  evaporation  is  proportional  to  the  logarithm  of  a  frac- 
tion whose  denominator  is  the  barometric  pressure  and  whose  numer- 
ator is  this  pressure  diminished  by  the  vapor  tension. 

(2.)  The  rate  of  evaporation  out  of  a  tube  is  inversely  proportional  to 
the  distance  of  the  surface  of  the  fluid  below  the  open  end  of  the  tube. 

(3.)  The  rate  of  evaporation  is  independent  of  the  diameter  of  the 
tube. 

(4.)  Within  a  closed  tube  the  evaporation  is  observed  by  the  bubbles 
that  form  and  rise  to  the  surface,  and  it  is  found  that  the  successive 
intervals  within  which  equal  nnmbers  of  bubbles  develop  are  to  each 
other  as  the  successive  uneven  numbers. 

(5.)  In  hydrogen,  evaporation  proceeds  four  times  as  fast  as  in  air. 

(6.)  The  amount  of  evaporation  in  given  intervals  of  time  increases  as 
the  square  root  of  the  intervals. 

(7.)  The  amount  of  evaporation  that  ascends  in  a  unit  of  time  from  a 
circular  surface  into  the  air  (assumed  perfectly  quiet)  is  proportional  to 
the  circumference  and  not  to  the  area  of  the  circle,  assuming  that  there 
are  no  banks  or  walls  to  protect  the  edges.  This  is  also  true,  to  within 
a  tenth,  of  an  elliptical  surface  of  modente  eocentricity,  t. «.,  whose  ma- 
jor axis  is  not  more  than  four  times  greater  than  its  minor  axis. 

(8.)  If  now  the  vapor,  instead  of  collecting  close  above  the  water  sur- 
face, rises  and  moves  off  to  a  distance  by  diffusion,  then  the  stream  lines 
for  the  evaporation  are  hyperbolas,  and  those  that  start  from  the  periph- 
ery of  the  circular  border  of  the  basin  constitute  a  hyperboloid  of 
revolution.  Like  all  stream  surfaces,  this  has  the  property  that  no  va- 
por penetrates  through  this  hyperboloid  so  that  it  can  be  replaced  by  a 
solid  wall.  Such  a  hyperbolic  border  to  an  evaporating  dish  will  there- 
fore not  diminish  the  amount  of  evaporation  in  still  air;  its  proper  con- 
struction must  be  determined  by  Stefan's  formula.  As  the  water  sur- 
&ce  sinks  the  evaporation  diminishes  in  the  ratio  of  r^h  to  A,  where 
r  is  the  radius  of  the  dish  and  h  the  linear  sinkiiig.    For  large  values 

of  h  or  where  —=—  is  nearly  unity,  the  condition  is  nearly  the  same  as 

]Q  a  deep  tube.  Small  surfaces  evaporate  more  than  large  in  proportion 
to  their  area ;  this  latter  is  also  true  for  the  evaporation  due  to  convec- 
tion as  well  as  diffusion.    {Z.  0.  O.  Af.j  xvn,  p.  65). 

Stelling  has  published  the  results  of  observations  by  Dohrandt  at 
Nukuss  ou  evaporation  of  water,  and  has  discussed  their  connection 
with  temperature  and  wind  velocity.  He  shows,  first,  that  the  observa- 
tions  are  represented  by  Weilenmann's  formula  somewhat  bettex  ^V^^^sl 
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by  Dalton^H,  and  quite  as  well  as  could  be  expected  from  the  methods 
of  observation.  The  formula  requires  the  accurate  determination  of  the 
temperature  of  the  evaporating  water  and  the  velocity  of  the  wind  at 
its  surface,  and  applies^  therefore,  strictly  to  a  freely  exposed  surface. 
Evaporimeters  established  in  protected  places  show  great  departures 
from  the  computed  values.  In  a  second  memoir  Stelling  shows  that  this 
formula  represents  with  sufficient  accuracy  the  observations  made  upon 
a  free  large  surface  of  water,  as  in  the  case  of  his  floating  evaporimeter, 
elsewhere  described.  (See  chapter  on  apparatus.)  In  this  evaporimeter 
the  temperature  of  the  water  in  the  surrounding  river  often  differs  by 
one  degree  from  that  in  the  apparatus,  and  the  latter  is  that  required  in 
the  formula,  which  reads  as  follows : 

Where  w  is  the  velocitj'  of  wind,  S  is  the  tension  of  vapor  corresponding 
to  the  temperature  of  water,  8  is  the  tension  of  vapor  in  the  atmosphere, 
V  is  the  amount  of  evaporation,  A  and  B  are  constants,  2  is  the  sign  of 
summation.    (Z,  0.  0.  Af.,  xvii,  p.  372.) 

Ghistoni  discusses  the  relative  merits  of  two  views  as  to  the  origin 
and  cause  of  dew  that  have  sometimes  been  held  to  be  antagonistic  to 
each  other,  viz,  whether  it  is  the  moisture  condensed  out  of  the  air  that 
comes  in  contact  with  surfaces  cooled  by  radiation,  as  maintained  by 
Wells,  1819,  or  the  moisture  freshly  evaporated  from  the  earth  and 
plants  during  the  night-time,  and  which,  being  too  much  for  the  air  to 
absorb,  is  carried  in  minute  particles  to  neighboring  surfaces  that  are 
cooled  by  radiation  and  evaporation;  a  view  apparently  maintained  by 
Fusihieri,  Zantedeschi,  and  Cantoni. 

By  an  extensive  experimental  investigation  Ghistoni  demonstrates  the 
following  points: 

(1.)  Bodies  that  stand  free  in  the  air  and  have  unrestricted  radiation 
into  celestial  space  cool  fas  to  their  surfaces?]  decidedly  below  the  sur- 
rounding air.  [Chistoni's  experiments  seem  to  have  been  conducted  as 
a  wholly  independent  repetition  and  confirmation  by  newer  instruments 
and  methods  of  those  of  Wells,  Glaisher,  Melloni,  &c.] 

(2.)  Thennometers  under,  on,  and  above  the  surface  of  the  ground 
show  that  when  dew  is  being  deposited,  the  lowest  stratum  of  air  is 
always  colder  than  the  ground  below  and  colder  than  the  air  above.  The 
temperature  of  the  air  increases  upwards  [a  confirmation  of  Fusinieri's 
results]. 

(3.)  The  quantity  of  moisture  evaporated  from  the  earth  and  the  lower 
plants,  and  slowly  ascending  to  be  condensed  as  dew  on  ihe  leaves  of 
higher  plants,  is  very  abundant. 

(4.)  The  intiuence  of  electricity-  claimed  by  Zantedeschi  is  not  per- 
ceptible. 

(5.)  If  we  define  dew  as  the  aqueous  precipitation  that  takes  place 

during  the  interval  from  sunset  to  sunrise,  and  is  not  rain  or  fog,  then 

its  two  chief  causes  are :  (1)  The  cooling  of  bodies  by  radiation  to  tem- 

peratures  below,  that  of  the  BurroTm&m^  «»£.    (^\  The  larger  evapora- 
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tion  from  the  earth  and  the  plants,  freqaently  the  latter  and  occasion- 
ally the  former,  is  the  only  caase  of  the  dew,  but  generally  both  act 
together.  Even  in  cloudy  nights,  radiation  causes  a  precipitation  at 
the  base  of  blades  of  grass,  and  in  connection  with  the  existence  of  the 
coldest  stratum  of  air  near  the  earth,  is  the  chief  cause  of  dew.  {Z.  0. 
O.  M.J  xvn,  p.  113.) 

Prof.  J.  M.  Pemter  has  given  an  exhaustive  mathematical  analysis  of 
the  thermodynamic  laws  of  the  cooling  and  condensation  of  vapor  that 
may  occur  when  cold  and  warm  air  are  mixed  together  according  to 
Button's  theory  of  rain.  Wettstein  has  contended  that  not  the  slight- 
est rainfall  can  thus  be  produced.  Hann  had  already  shown  by  an 
approximate  computation  of  a  special  case  that  slight  precipitation  can 
possibly  occur.  Pernter's  formula  and  method  are  perfectly  general, 
although  the  computations  are  necessarily  veiy  tedious.  He  concludes 
that  only  for  large  dififerences  of  temperature  can  any  sensible  precipi- 
tation occur  even  sufficient  to  form  cirrus  clouds,  and  that  the  quantity 
of  precipitation  computed  by  his  formula  is  so  small  that  it  is  impos- 
sible to  explain  any  heavy  rainfall  by  Button's  theory.  (Z.  0.  O.  if., 
xvu,p.421.) 

Woeikoff  has  pubVshed  a  memoir  on  the  cloudiness  of  the  skies  at 
Bnssian  stations  based  on  the  ten  years  1870-'79,  of  which  Koppen  gives 
a  short  summary.  Dividing  the  Eussian  domain  into  thirteen  portions, 
from  the  Baltic  to  the  Pacific,  it  would  appear  that  the  maximum  per- 
centage of  cloudiness  generally  occurs  in  November  and  amounts  to  85 
per  cent,  for  the  White  Sea,  but  only  65  per  cent,  for  central  Siberia. 
The  annual  means  of  cloudiness  show  the  highest  percentage  (72)  also 
for  the  White  Sea,  and  the  lowest  (31)  for  the  Aral  Sea,  the  next  lowest 
being  34  per  cent,  for  the  trans-Baikal  stations.  In  general  the  stations 
may  be  divided  into  three  groups:  1st,  European  Bussia  and  the  Aral, 
where  the  minimum  is  in  summer  and  tile  maximum  in  winter ;  2d,  from 
Lake  Baikal  north  and  west,  where  the  maximum  is  in  October  or  No- 
vember and  the  minimum  in  March :  3d,  the  trans-Baikal  and  the  eastern 
coast  of  Asia,  where  the  maximum  is  in  summer  and  the  minimum  in 
January.    (Z.  0.  G.  Jlf.,  xvii,  p.  358.) 

Dr.  F.  Tettin,  as  the  result  of  three  years' continuous  observations  at 
Berlin  of  the  heights  and  velocities  of  clouds,  publishes  a  very  complete 
analysis  of  cloud  movements.  He  measured  the  angular  velocity  by  a 
fixed  camera-obscura,  on  whose  glass  back  the  image  of  the  cloud  is 
seen  to  pass  over  a  system  of  graduation  lines.  The  actual  velocity 
was  measured  by  observations  of  the  shadows  of  the  clouds,  as  pro- 
jected upon  the  earth.  From  these  two  data  is  deduced  the  actual  alti- 
tude. For  other  cases  he  observed  the  time  at  which  the  cloud  was 
first  illuminated  by  the  rising  sun  or  last  illumined  by  the  setting  sun, 
whence  he  computed  the  actual  altitude.  He  concludes  that  with  in- 
creasing altitude  the  cloud  forms  alter  according  to  a  very  definite  rule, 
Bfunely :  (1)  that  the  lowest  cloud  has  iudefluite  boundaries  6imU«iX\)^V^K)(^^ 


fi28 


SCIENTIFIC    RECOBD   FOR    188S. 


8  of  fog^  174  clouds  of  this  description  were  distributed  in  alti- 
tude as  BhowQ  in  tbe  following  table:  (2)  As  these  clouds  rise  their 
boundaries  become  more  definite,  they  assume  rounded  forms,  appear 
much  brighter,  and  throw  deeper  shadows;  246  cases  of  this  kind  are 
given  in  the  accompanying  table:  (3)  Above  these  latter  is  a  third  and 
verydifferentclass;  these  are  smaller  with  moredelicateilinmiuation  and 
shadows,  and  are  generally  arranged  in  platoons  regularly  grouped  in 
many  ways,  sometimes  giving  the  heavens  a  marbled  appearance :  (4)  Far 
abovetheaelittleclouds  is  a  group  lying  as  high  npaecoudensedaqaeous 
vapor  is  any  way  visible,  and  showing  the  well-kuowu  forms  of  cirrus 
known  as  "  mare's-tails,"  "  mackerel-sky ";  139  of  this  class  are  divided 
into  two  groups,  the  first  (4)  extending  between  9,000  and  18,000,  and 
having  a  maximum  at  13,000;  thesecoud  group  (R)  extending  from  18,000 
to  33,000  feet,  and  having  a  possible  nmximum  of  22,000  feet.  These  five 
forms  of  clouds,  and  the  corresponding  altitudes  of  maximum  fre- 
qnency  have  an  interesting  relation  to  tbe  corresponding  atmospheric 
pressures.  These  latter  he  has  computed  by  varions  hypsometric  for- 
mula with  results  as  given  in  this  table. 

The  seventh  column  in  this  table  gives  the  average  "projected  ve- 
locity" of  tbe  movement  of  the  clouds  in  feet  ]>er  second  deduced  by  pro- 
jecting all  apparent  angular  velocities  upon  a  plane  surface,  separat- 
ing the  middle  of  each  layer.  A  total  of  about  000  such  observationa 
were  available  during  the  first  two  years. 

Tablx  I.— FtOti^t  iihttTvaUmu  of  oldMd*  at  Btrli*. 


Freqnency  by  olsstea. 

Averago. 

AJtitndB  in  feat. 

■ 

U. 

m. 

rv. 

T. 

1  :l 

37 

J07 

35 

5 

0 
9 
64 
72 
53 
37 

e 
1 

803 
1,455 
a,  440 
3, 140 
4.470 
5,3S0 
C,500 
7.380 
S,400 
9:3fi0 
10, -200 
11.500 
13,300 
13,300 
14,300 
15,!W0 
16,150 
I7,g«0 
18,000 
19,300 
SO,  000 
21300 

6 
4 
9 
36 
34 
% 
7 
6 

t^,m:":::::::::'.'.:: 

9 
13 
10 
33 
13 
13 
10 
7 
3 

4* 

4 
3 
6 

k:9 

M> 

46.3 

METEOBOLOQT.  529 

TABI.X  I.—  Ftttin'§  obtemaHoni  of  cloud*  at  Berli* — ContiDaed. 
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The  stndy  of  the  cirrus  during  all  three  years  gave  the  same  result 
as  for  the  firat  two,  viz,  that  the  upper  cirri  move  with  oue-ttaird  less 
velocity  tbau  the  lower.  It  follows  that  when  various  cirri  are  seen 
together  ou  any  day,  aud  are  moviug  with  the  same  velocity,  they  be- 
long to  the  same  layer,  either  upper  (23,000  feet)  or  lower  (12,800  feet). 

The  vanatious  with  season  in  the  altitude  and  velocity  of  motion  of 
these  five  classes  of  clouds  are  given  in  the  following  table,  based  on  two 
years'  observatiouH,  where  the  projected  velocities  of  the  five  strata  are 
referred  to  that  of  the  upper  cirrus  (67  feet  per  second)  as  uaity.  The 
absolute  altitudes  are  given  in  hundreds  of  feet  and  the  relative  alti- 
tudes in  terms  of  that  of  the  lower  clouds : 
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By  studying  the  relative  veloeitita  and  duratioiu  of  the  oload  motion 
and  the  winds  for  each  direction,  Vettiu  determines  approximately  the 
motions  of  the  masses  and  volumes  of  the  atmosphere,  as  shown  in  the 
following,  Table  III,  where  the  figures  represent  the  prodnct  of  the  per- 
centage of  duration  of  each  movement  by  the  total  moTemeot,  bat  for 
economy  of  space  only  the  nearest  handreds  are  given: 

Tablk  in. — netaliM  eolunte  of  air  traniporled  bf  itacX  wind  or  cIood-ArMtioa. 
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For  the  whole  atmosphere  the  greatest  average  movement  is  from 
the  west;  the  least  is  from  the  east.  In  general  as  much  air  flows  from 
the  north  (the  jwlar  current)  as  from  the  south,  the  ratio  being  19.1  to 
18.1,  and  an  exact  equalization  must  therefore  occur  for  a  direction 
about  2^^ east  of  uorth.  This  direction  is  subject  to  annaal  variation  on 
either  side  of  the  mean.     {Z.  0.  Q.  M.,  xvii,  pp.  267-351.) 

O.  Jesse  criticises  Dr.  Vettin's  method  of  computing  cloud  heights, 
but  apparently  does  not  impugn  the  general  accuracy  of  the  coDclnsion. 
(Z.  0.  G.  M.,  p.  430,  XTU.) 

In  reply  to  some  criticisms  by  Prof.  O.  Jesse,  Dr.  Vettin  gives  fbrther 
details  as  to  the  method  of  measurement,  and  shows  that  in  the  case  of 
tbe  cirrus  clouds  his  results  are  all  confirmed  by  the  separate  consid- 
eration of  the  cvises  iu  which  he  has  determined  tbe  altitnde  by  either 
of  tbe  three  metJiods,  viz,  the  trigonometric,  tbe  sunset  illumination,  or 
tlie  projected  velocity.  Vettiu  also  describes  in  detail  the  eamera-ob- 
Bcura  and  the  formulte  used  in  the  observation  and  computation  of 
cloud  altitudes.  The  great  need  and  general  dearth  of  accurate  cloud 
observations  shonld  attract  observers  to  the  use  of  some  equivalent 
apparatus;  that  used  by  Vettin  consisted  of  a  camera  box  or  tube 
mounted  with  altitude  and  azimntb  motion.  Tbe  observer  looking 
upon  the  lower  end  sees  the  cloud  image  thrown  upon  a  ground-glass 
plate  by  the  lens  at  the  upper  end  of  tbe  camera ;  on  this  gronDd-glass 
plate  a  divided  circle  is  etcbed.  The  observation  consists  in  noting  the 
sides  of  this  plate  towanis  which  the  ctoud-image  moves,  and  also  tbe 
inclination  to  the  vertical  of  the  axis  of  the  camera.  The  obserx'ation 
is  thus  made  as  simple  and  speedy  as  possible,  while  tbe  formnlw  and 
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tables  give  the  true  direction  and  velocity  of  cloud  movement  Trith  equal 
ease.    (Z.  0.  O.  M.^  xviii,  pp.  90^92.) 

Prof.  O.  Jesse  describes  three  methods  of  determining  the  altitude 
of  the  clouds,  as  follows :  First,  a  beam  of  brilliant  light  is  thrown  upon 
some  spot  on  a  cloud  which  being  thus  illuminated  is  observed  as  to 
altitude  and  azimuth  from  two  stations,  and  a  trigonometric  calculation 
gives  the  altitude.  Second,  an  observer  is  furnished  with  a  simple  plane 
table  divided  into  small  squares  of  1"*°^  each;  at  an  observed  moment 
the  location  of  the  cloud  is  observed  on  this  plate ;  the  same  is  done  a 
second  time  without  change  of  instrument,  whence  results  the  apparent 
movement  of  the  cloud.  Let  the  observer  now  change  his  location  by 
a  known  distance  ])i>rpendicular  to  the  direction  of  movement  of  the 
cloud  and  make  a  third  and  fourth  observation  of  the  cloud's  location 
on  his  plane  table  and  he  has  at  once  all  the  material  necessary  for  de- 
termining height  and  motion  of  the  cloud.  Third  method :  this  is  sim- 
ilar to  the  preceding,  except  that  a  camera-obscura  replaces  the  plane 
table.  [It  may  be  worth  while  to  note  that  in  1872  and  1874  the  writer 
presented  for  the  consideration  of  General  Myer  a  sketch  of  numerous 
methods  for  determining  the  altitude  and  motions  of  clouds,  some  of 
which  at  that  time  had  already  been  published,  while  others  seemed 
new.  Among  these  latter  were  the  following :  First,  by  means  of  two 
cameras  mounted  on  alt-azimuth  circles,  successive  photographs  of 
clouds  are  to  be  taken,  whence  their  altitudes  and  internal  changes 
could  be  determined.  Second,  by  a  vertical  beam  of  light  and  the 
observation  of  the  illuminated  spot  overhead  calculate  the  height  of  the 
lower  surface  of  clouds  at  night.  Third,  by  a  mirror  movable  about 
horizontal  and  vertical  axes  observe  the  apparent  altitude  and  van- 
ishing point  of  the  horizontal  movement  of  a  cloud  in  any  portion  of 
the  sky.  Fourth,  by  two  small  houses  a  few  hundred  feet  apart,  fitted 
up  as  camera-obscuras,  with  lenses  overhead  and  horizontal  tables 
below,  record  on  sheets  of  graduated  paper  the  locations  at  successive 
moments  of  the  image  of  clouds,  whence  altitudes  and  motions  can  be 
calculated.  While  this  note  can  at  present  have  but  slight  historical 
interest,  yet  the  subject  continues  to  be  one  of  growing  importance, 
and  will,  it  is  hoped,  commend  itself  to  the  attention  of  the  reader.] 
(Z.  0.  O.  3f.,  XXXI,  p.  181.) 

Dr.  W.  W.  Linss  publishes  an  essay  on  the  origin  of  streaky  forms  of 
cirri  ordinarily  known  as  ^'  mare's  tails,"  polar  bands,  and  other  varie- 
ties. The  principal  stride  are  either  homogeneous  masses  or  they  show  the 
beautiful  incipient  formation  known  as  mackerel  sky.  The  axes  of  the 
principal  striae  are  almost  always  straight  lines,  and  often  of  great  length ; 
the  secondary  striie  are  either  perpendicular  or  parallel  to  the  original, 
forming  a  system  of  equidistant  wave-marks.  Linss  maintains  that  the 
formation  of  these  strite  is  ultimately  due  to  the  relative  movement  of 
the  air  and  the  clouds  under  the  influence  of  gravity  and  the  laws  of 
hydro-dynamics;  he  rejects  any  influence  of  terrestrial  magnetism  or 
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atmospheric  electricity;  he  allows  the  condensation  of  vapor  by  three 
methods,  -namely,  thermo- dynamic  cooling,  by  mixtnre  of  cold  and  warm 
air,  and  by  radiation,  to  be  of  equal  importance  considering  the  varions 
circumstances  under  which  these  thin  clouds  are  formed.  His  views 
are  elaborated  with  skill  and  corroborated  by  reference  to  actual  obser- 
vations.   (Z.  0.  O.  Af.,  XVIII,  pp.  57-81.) 

Hann  has  collected  the  records  of  diurnal  periodicity  of  rainfall  at 
several  European  stations.  Confluing  ourselves  especially  to  the  niiu- 
fall,  but  giving  a  little  weight  to  the  snowfall,  the  records  of  which  are 
so  much  more  difficult  and  uncertain,  Hann  finds  in  general  an  after- 
noon maximum  between  2  and  4  p.  m.,  and  a  night  maximum  between 
2  and  4  a.  m.  At  some  stations  a  third  maximum  between  10  p.  nu  and 
midnight,  and  at  one,  Vienna,  the  third  uiaximum  between  8  and  10  a. 
m.  At  one  station,  Bern,  the  afternoon  (2  to  4  ]>.  m.)  maximum  does 
not  occur,  but  in  its  place  a  decided  evening  maximum  between  10  -^ud 
11  p.  m.    {Z.  0.  0.  M.J  xvn,  p.  53.) 

Sprung  recommends  the  more  detailed  study  of  rainfall  in  connection 
with  the  movement  of  barometric  depressions  as  theoretical  con^dera- 
tigns  indicate  the  great  relative  importance  of  these  two  subjects.  To 
this  end  continuous  records  must  be  made  of  rain,  the  same  as  tempera- 
ture and  pressure;  he  recommends  that  Nipher's  rain-gauge  be  estab 
lished  upon  the  roof,  the  snow  caught  therein  being  warmed  by  the  hot 
air  ascending  throujrh  a  surrounding  pipe,  and  the  rain  or  melted  snow 
conducted  into  the  measuring  apparatus  in  the  room  below.  The  ar- 
rangements for  measuring  and  recording  may  be  devised  to  suit  the 
observer's  ingenuity,  but  Sprung  recommends  a  method  of  weighing  and 
recording  similar  to  that  adopted  by  him  for  the  pressure,  temperature, 
and  moisture,  which  methods  have  proven  remarkably  satisfactory. 
(Z.  0.  O.  ilf.,  xvii,  p.  140.) 

Dr.  A.  Augustin  contributes  to  the  study  of  th  e  daily  periodicity  of 
rainfall  some  items  additional  to  tho^e  collected  by  Hann.  He  finds 
for  Gastelton  Moor  and  Greenwich  three  maxima  and  three  minima  of 
quantity  but  only  two  of  frequency.  For  New  York  three  maxima  and 
minima  exist  both  in  respect  to  quantity  and  frequency.  In  all  three 
stations  during  the  colder  portions  of  the  year  the  morning  and  alter- 
noon  maxima  occur  closer  together  than  during  the  warmer  portion 
of  the  year.    (Z.  0.  0.  M.,  xvii,  p.  235.) 

Dr.  F.  Augustin  has  investigated  the  daily  period  in  rainfall  at  Prague 
based  on  twenty  years'  observation  ;  he  finds  as  above  thi-ee  maxima 
and  three  minima  for  both  frequency  and  quantity.  The  intensity  of 
rain,  namely,  the  quantity  per  minute  and  the  probability  of  rain  at  any 
minute,  has  the  same  periods  as  the  quantity  and  frequency.  (Z.  0. 
Q.  j1/.,  xvii,  p.  243.) 

Billwiller,  from  a  study  of  the  rainfall  in  Switzerland  in  the  autumn  of 
1881,  concluded  that  this  season,  as  also  that  of  August,  1880,  studied 
by  Hann,  and  other  cases,  shows  ^Hbat  iu  fact  the  advance  of  a  barome 
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trio  maximnm  into  the  region  of  a  dry  stationary  depression  or  the  pre- 
cursor of  sach  (especially  when  the  latter  lies  between  the  zones  of  high 
atmospheric  pressure  or  when  the  air,  blowing  ont  from  the  maximnm, 
strikes  a  rising  surface  of  gronnd)  gives  occai^ion  for  heavy  protracted 
rainfalls.  The  practical  art  of  weather  predictions  can  sometimes  take 
notice  of  this  correction,  even  if  we  are  still  far  from  being  able  to  sat- 
is&ctorily  explain  theoretically  the  process  that  goes  on."  (Z.  0.  O,  M.j 
XTii,  p.  5.) 

6.  Mantel,  of  Zurich,  has  studies!  the  distribution  of  simultaneous  rain- 
falls throughout  Switzerland.  1  f  over  an  interval  of  a  days  among  which 
there  are  r  days  on  which  more  than  half  of  the  Swiss  stations  report 
rainfall  and  s  da^'son  which  more  than  half  the  stations  show  dry  weather, 
then  the  law  of  probabilities  give  us  a  formula  from  which  to  compute 
how  many  stations  have  experienced  a  simultaneous  rainfall.  The  per- 
centage of  such  stations  varies  from  80  for  the  winter  and  spring  months 
to  84.7  for  the  summer  and  fall,  the  average  l>eing  82  per  cen(.  for  the 
whole  six  years ;  that  is  to  say,  on  any  day  of  the  year  82  per  cent,  of 
the  ai'ea  of  Switzerland  simultaneously  enjoys  the  same  weather,  namely, 
either  dry  or  rainy.  Similar  computation  was  made  some  years  ago  by 
Winkelman  for  Southern  Germany,  from  which  seemed  to  follow  that  a 
prediction  of  uniform  weather  over  either  of  these  portions  of  Europe  is 
not  likely  to  be  verified  over  more  than  85  per  cent,  of  the  area.  Per- 
centages greater  than  85  are  more  frequent  during  dry  weather  than 
during  rain.    (Z.  0.  O.  M.j  xvii,  p.  377.) 

•J.  B.  Jjawes,  J.  H.  Gilbert,  and  R.  Warrington  have  communicated 
to  the  Journal  of  the  Boyal  Agricultural  Society  of  England  the  results 
of  their  observations  since  1870  on  the  amount  and  composition  of  rain 
and  drainage  waters  collected  at  Bothamste<l.  These  experiments  were 
conducted  on  a  magnificent  scale.  The  drainage  is  measured  by  collect- 
ing-vessels placed  20,  40,  and  60  inches  below  the  surface.  The  general 
average  is  shown  in  the  following  table : 


^ 

InteryaL 

• 

Rainfall. 

Drainage  at  depths  of— 

20  inches. 

9.68 
16.94 
14.04 

40  inches. 

60  inches. 

1871-^4 

27.34 
34.19 
31.45 

9.48 
18.54 
14.92 

7.75 

1876-W 

16.90 

1871-W 

13.24 

It  is  not  (!lear  why  the  40-inch  drain  should,  during  1875-^80,  have 
collected  more  than  the  20  or  60  inch  drains.  The  greatest  drainage 
occurs  in  autumn  and  winter  when  the  evaporation  is  a  minimum.  (Z. 
0.  0.  M.J  xvn,  446.) 

Symons  quotes  the  following  as  the  best  results  of  the  studies  of 
Phillips,  Bach,  Jevons,  Dines^  Field,  and  others,  into  the  diminntioa  oC 
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raiufall  with  altitude:  [The  physical  question  is  indeed  thus  faar  almost 
entirely  resolved  into  an  iustruuiental  one,  t.  e.j  what  are  the  soaroes 
of  error,  or  how  much  are  the  rain-gauge  records  affected  by  local  pe- 
culiarities.] 

Jevou8  ami  Dines  have  shown  that  the  wind  eddies,  due  to  the  reiy 
presence  of  the  rain-gauge  and  its  sup{)ort,  largely  affect  the  result 
The  following  points,  however,  may  now  be  considered  demonstrated: 

(I.)  The  ratio  of  the  rainfall  on  a  tower  and  on  the  earth  depends 
upon  the  direction  of  the  wind. 

(2.)  In  a  calm  the  rainfalls  on  a  tower  and  on  the  earth  are  equal. 

(3.)  For  a  given  prevailing  wind  the  rainfaH  on  the  tow^  on  the 
windwani  side  is  smaller  than  on  the  earth,  whilst  on  the  leeward  side 
the  rainfall  is  equal  to  or  greater  than  that  on  the  ground. 

(4)  The  excess  on  the  leeward  side  compensates  the  deficiency  on  the 
windward  side. 

(«5.)  On  a  very  large  roof  the  rainfall  at  the  center  is  the  same  as  on 
the  ground.     {Z.  O.  G,  .1/.,  xvii,  p.  114.) 

Whipple  has  published  a  discussion  according  to  a  simple  method  of 
the  question  whether  tive  or  thirteen  year  periods  are  any  ways  ap- 
parent in  the  long  series  of  rainfall  records  at  Paris,  London,  Milan^ 
&C.  He  concludes  that  no  i^eriods,  and  especially  none  so  short  as  these, 
are  deducible.    (Z.  O.  a.  .1/.,  xviu,  p.  47.) 

VII.— WINDS   AND  CURRBNTS. 

Prof.  A.  Overbeck,  of  Halle,  has  published  a  highly  important  memoir 
on  the  movement  of  the  atmosphere  on  the  surface  of  the  earth.  As- 
suming the  surface  to  be  level  and  smooth  and  the  frictional  resistanee 
proportional  to  the  velocity  of  the  wind,  he  finds  from  the  diflSerential 
equations  of  motion  of  an  incompressible  tiuid  conclusions  relative  to 
the  inclination  of  wind  to  the  grailients,  some  of  which  had  already  been 
given  by  Guldberg  and  Sprung.  OverU^k  give«  detailed  formalse  and 
computations  for  the  inner  and  outer  i)ortions  of  a  cyclone  and  anti- 
cyclone, presenting  conclusions  not  veiy  ditferent  from  those  of  Ferrel 
(Met  Res.,  Part  2;,  but  of  course  strictly  applicable  only  to  the  ideal 
earth  and  atmosphere.     (Z.  <>.  G,  J/.,  xviii,  p.  106.) 

Helmholtz'  scientidc  memoirs  having  ()een  reprintetl,  Hann  calls  re- 
newed attention  to  a  memoir  of  187:3  "on  a  theorem  relative  to  geomet- 
rically similar  motions  of  fluid  iKxlies,  <^cc."  Stalling  with  the  statement 
that  we  have  long  kuowu  the  correct  differential  equations  of  duid  mo- 
tion, but  cannot  generally  obtain  the  integrals  therefrom,  Helmholtz 
shows  that  for  a  large  chiss  of  motions,  where  the  compressibility  of  gas 
or  liquid  under  pressure  does  not  adect  the  phenomena,  the  laws  of  mo- 
tion in  gases  are  similar  to  those  in  far  more  incompressible  llnids,  and 
the  motious  on  a  large  scale  of  a  very  compressible  gas  or  liquid  are 
similai*  to  those  on  a  small  scale  and  with  small  velocities  of  a  correspond- 
ingly less  compressible  duid.  Similarly  with  the  friction,  its  efleot  is  also 
lm§  impaitaiat  in  jnotionon  a  lugs  scales  in  laoti  in  ssperiniMtsoa  lacgv 
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flaid  maaaeSy  the  principal  resistances  are  those  that  arise  from  the  ac- 
celeration of  the  fluid  and  especially  in  conseqaenee  of  the  formation 
of  dividing  surfaces  (on  either  side  of  which  independent  movements 
simultaneously  take  place).  These  resistances  increase  with  the  square 
of  the  velocity  until  that  due  to  friction  only  is  proportional  to  the  first 
power  of  the  velocity  and  is  specially  apparent  only  in  experiments  with 
quite  small  tubes  and  inclosures.    (Z,  0.  0.  M.,  xviii,  p.  106.) 

Sprung  gives  a  critical  review  of  the  three  important  memoirs  by  Fer- 
rel  on  the  mechanics  of  motions  in  the  atmosphere;  he  deduces  Ferrel's 
fundamental  equations  in  a  more  general  manner,  but  as  his  equation 
cannot  be  conveniently  reproduced  here  it  suffices  to  state  that  by  an« 
almost  entirely  independent  course  of  reasoning  he  is  led  to  a  general 
system  of  atmospheric  circulation  and  to  special  systems  of  cyclonic 
circulation  entirely  similar  to  that  which  was  publislied  by  Ferrel.  As 
to  the  origin  of  areas  of  high  and  low  pressure,  the  inclination  of  the  so- 
called  axis  of  the  cyclone  and  the  causes  of  the  progressive  movements 
of  the  storms  he  also  adopts  Ferrel's  views.  (Z.  0.  0.  M.,  xvii,  p. 
161.) 

Sprung  makes  the  following  remarks  in  respect  to  Hadley's  principle 
i.  e.j  that  a  body  that  is  relatively  at  rest  on  the  earth's  surface  at  the 
latitude  ^  and  revolving  about  the  earth's  axis  with  the  absolute 
velocity  proper  to  this  latitude,  B  co  cos  ^  has  the  same  absolute  ve- 
locity at  any  other  latitude  to  which  it  may  attain  by  virtue  of  some 
impulse,  t?,  in  a  meridional  direction. 

(1.)  On  arriving  at  the  latitude  <p,  the  body  is  found  to  have  a  rela- 
tive east  and  west  velocity  of  E  =  B  a?  (cos  ^  —  cos  (p).  If  we  con- 
sider this  to  be  the  result  of  a  steady  deflecting  force,  continuously  act- 
ing like  the  force  of  gravity,  then  E  is  the  integral  of  the  differential 

expression —^— =  B  -^^co  sin  <z>;  where  B  -^=  v  is  the  above  uni- 

dt  dt  ^'  dt 

form  meridional  velocity  due  to  the  initial  impulse. 

(2.)  If  we  consider  the  earth  and  meridians  as  stationary,  then,  at 

the  end  of  the  time  t  two  bodies  starting  from  ^  Ao,  one  moving  east 

and  the  other  polewards  as  well  as  east,  will  have  respectively  arrived 

at  the  two  points  (^  and  A),  and  {g?  and  Ai)  where 

A]  =  B  G7  cos  <p  t  and  A  =  B  a?  cos  tp^  t 

The  difference  of  longitude  will  be 

^  y  =  B,  CO  (cos  ^  —  cos  tp) 

The  difference  of  latitude 

t?t  =  B  (^  —  9?^) 

whence 


whence 


y  =  — -  {(p  ^  <po)  X  (cos  9>  —  cos  ^) 


dE        d^y       o  ^ 
,—  =  — ,f-  =r  2  r  a?  sin  a> 

dt         dt  ^ 


Tbte  imsond  valae  is  twice  the  preceding^  and  \a  t\vdi\»  ^%k^  ^^>yi:^^ 
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from  the  principle  of  the  preservation  of  areas,  which  shows  that-  the 
radios  rector  projected  upon  the  plane  of  the  equator  will  descril>e 
equal  areas  in  equal  times.    (Z,  0.  O.  M.j  xyn,  p.  76.) 

Dr.  P.  Andries  describes  some  pretty  experiments  in  producing  steady 
and  progressive  whirling  movements  in  the  atmosphere  and  in  the 
water.  He  infers  that  a  strong,  horizontal  current  at  some  distance 
above  the  earth  is  sufficient  to  produce  in  a  mechanical  way  horizontal 
and  vertical  whirlwinds  in  a  lower  quiet  stratum  of  air.  The  low  ba- 
rometer within  a  hurricane  or  tornado  is,  he  concludes,  the  consequence, 
not  the  cause,  of  the  whirlwind  motion.  There  is  a  continual  inflow  of 
fresh  air  taking  up  the  whirling  motion  while  other  air  is  pushed  out  to 
make  room  for  it ;  an  anti-cyclone  lies  above  each  cyclonic  movement. 
The  progressive  movement  is  due  to  upper  currents  of  air.  His  theory 
requires  that  every  tornado  should  be  accompanied  by  another  simul- 
taneously pursuing  a  parallel  track  and  having  its  rotation  in  an  oppo- 
site direction.  [Both  these  conditions  are  utterly  opposed  to  the  facts 
collected  in  Finley's  memoirs  on  American  tornadoes.]  (Z.  O.  O,  /)/., 
XVII,  pp.  307  and  385.) 

Eichter  gives  the  results  of  some  observatioup  for  four  years,.1877  to 
1880,  of  the  direction  of  the  cloud  movements  at  Ebersdorf  in  Bilesia. 
He  distinguishes  the  direction  of  the  motion  of  lower  clouds  in  the  morn- 
ing hours  6  to  10  A.  M.,  and  the  afternoon  hours  0  to  4  p.  m.  The  per- 
centages of  movements  from  the  north  and  northwest  were  apprecia- 
bly less  in  the  afternoon  than  in  the  morning.  Those  from  the  southwest 
and  west  were  greater  in  the  afternoon.  Any  group  of  three  or  four 
months  showed  the  same  phenomenon;  the  southwest  and  west  move- 
ments being  on  the  whole  about  8  i)er  cent,  more  frequent,  while  the 
northwest  and  north  were  9  per  cent,  less  frequent  than  the  average, 
so  that  during  the  day  there  was  a  general  shift  in  the  lower  cloud 
directions  towards  the  south  or  backward.  On  the  other  hand,  the 
comparison  of  the  afternoon  observations  with  those  taken  between 
5  and  10  p.  M.,  shows  nearly  equal  tendency  of  cloud  direction  to  shift 
back  toward  the  north.  A  part  of  this  shift  may  possibly  be  due  to  the 
high  mountains  east  and  west  of  the  station.  The  observation  of  the 
upper  clouds  show  no  such  daily  x>eriod,  as  they  retain  nearly  the  same 
direction  throughout  the  day.    (Z.  O.  0.  M.y  xvn,  p.  245.) 

Golding,  in  an  elaborate  study  of  the  storm  of  November,  1872,  and 
its  efiects  in  Denmark,  deduces  the  effect  of  the  wind  on  the  waters  of 
the  North  Sea.  He  shows  the  piling  or  accumulation  of  water  pressed 
forward  by  winds  to  be  represented  by  the  formula 

V=-2579  7*-H,orA  =  iQJ 
where  V  equals  wind  velocity  in  meters  per  second,  H  the  depth  of 
the  sea  in  Danish  feet,  h  the  piling  up  for  a  distance,  { or    =  the  accumu- 
lations i>er  unit  of  length.    The  rise  of  water  on  the  southern  coast  of 
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the  Baltic  amonnted  to  from  4  to  10  feet  above  the  mean  sea  level,  and 
as  there  was  a  corresponding  depression  at  the  north  end  of  the  sea  the 
elevation  above  the  simnltaneoos  level  of  water  on  the  coast  of  Finland 
amonnted  to  from  6  to  14  Danish  feet ;  almost  the  same  difference  re- 
aalts  from  comparison  with  the  sea  level  at  stations  on  the  Skager-rack. 
(Z.  0.  O.  M.J  XVII,  p.  78.) 

Dr.  Hann  has  revived  the  discussion  of  the  origin  of  the  Fohn  wind 
by  an  analysis  of  seventeen  years  at  Blndenz,  where  the  Fohn  comes 
ftom  the  southeast,  from  the  valley  of  the  Upper  111.  This  valley  at  its 
southeast  end  is  bounded  by  the  mountains  covered  by  heavy  glaciers, 
the  lowest  part  being  2,000  m.  above  Blndenz.  On  examining  the  cases 
when  the  relative  humidity  is  under  35  per  ceDt.,-Haun  finds  the  tempera- 
tores  are  invariably  far  above  the  normal  and  the  pressure  somewhat 
below  the  average;  two  thirds  of  these  days  occur  in  autumn  and  winter. 
A  special  detailed  examination  was  made  of  thirty-seven  Fohn  days  on 
which  relative  humidity  was  as  low  as  from  6  to  20  per  cent.  On  these 
days  the  temx)eratnre  was  much  higher  and  the  humidity  much  lower  at 
Blndenz  than  at  neighboring  stations  in  open  country  to  the  north  and 
south,  as,  for  instance,  at  Stuttgart  and  Milan.  The  barometric  gradient, 
as  deduced  from  the  general  observations  of  the  Swiss  stations,  show  that 
the  stormy  npper  winds  blowing  over  and  down  the  mountain  side  are  not 
always  necessary  in  order  to  produce  Fohn  winds  in  the  valley;  in  fact, 
the  latter  comes  not  from  a  distance,  but  is  due  to  the  air  lying  above 
the  summits  gradually  settling  in  valleys  beneath,  without  having  at 
any  time  risen  up  the  opposite  mountain  ridge.  Its  temperatnre  is  due 
both  to  the  normal  warmth  of  the  npper  strata  of  air  and  the  rapid 
increase  of  temperature  dne  to  the  compression  of  the  sinking  air. 
(Z.  0.  G.  Af.,  xvn,  p.  461.) 

Dr.  W.  K5ppen  presents  some  views  concerning  the  rapid  fluctuations 
of  temperatnre  observed  at  elevated  stations  during  anti-cyclones, 
soggested  by  observations  in  Switzerland  and  Bavaria.  The  most 
remarkable  illustration  of  this  variability  is  shown  by  observations 
by  Trogne,  December  5-7, 1869,  when  from  hour  to  hour  the  tempera- 
tnre and  relative  humidity  went  through  rapid  variations  from  —  7.0 
C,  and  100  per  cent,  to  +  10.2  C.  and  30  per  cent.  In  explanation  ot 
these  Koppen  allows  that  the  insolation  and  the  dynamic  warming  dne 
to  compression  play  a  part,  bnt  that  the  more  important  feature  is  the 
existence  of  temporary  horizontal  gradients,  prodncing  currents  and 
mixtures  of  warm  air  with  the  cold  air  from  the  low-lying  plains,  where 
nocturnal  radiation  has  its  ^eatest  effect    (Z.  0.  O.  M.,  xvii,  p.  468.) 

VIU.— BABOMETBIO  PBESSUBE. 

Prof.  n.  Wild,  in  a  memoir  on  the  relation  between  monthly  and 
annual  isobars  and  isabnormals  of  temx>erature,  finds  that  these  lines 
run  parallel  to  each  other,  the  latter  lying  to  the  south  and  east  of  the 
jformer,  so  that  southeast  of  a  low  barometer  there  is  alwa^^^^s^aair 
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mom  of  positive  temperature  departures ;  southeast  of  a  high  boronie- 
ter  is  a  local  iDaximnin  of  negative  temperature^-isabnomials.  This 
relation  corresponds  closely  to  a  similar  relation  shown  by  the  daily 
simultaneous  weather  chart.  Following  this  generalization,  Wild  ex- 
tends his  isobars  into  regions  where  but  few  barometerio  observations 
are  available.  By  reading  off  the  barometric  pressuro  at  every  five 
degrees  of  latitude  and  longitude,  he  compiles  a  table  showing  the 
mean  pressure  of  the  northern  hemisphere,  which  we  have  directly 
compared  with  the  one  given  by  Ferrel  in  1877,  in  Meteorological  Be- 
searches  J  Part  I,  p.  37,  as  follows: 

Mean  haromeiric  prewure  reducrd  io  iiandard  gravity. 


LiAtitnde 

Ferrel. 

Year. 

Wild. 
January. 

Year. 

January. 

July. 

July.  . 

Degreet, 
+  20 

700  mm. 

+ 
59.2 

60.4 

61.7 

62.4 

62.0 

61.5 

60.7 

59.7 

58.7 

5a2 

58.6 

700  mm. 

-f 
60.6 

62.0 

63.4 

64.1 

63.6 

63.0 

62.1 

61.0 

59.7 

58.8 

59.0 

1 

700  mm. 

+ 
57.8 

58.8 

60.0 

60.7 

60.4 

60.0 

59.3 

58.4 

57.7 

57.6 

58.2 

700  mm. 

-f 
59.7 

60.8 
61.7 
62.2 
62.3 
62.0 
61.3 
60.4 
59.7 
59.4 
59.3 

700  mm. 

62.0 
63.2 
64.1 
64.4 
64.4 
64.1 
63  2 
61.8 
60.7 
60.5 
61.3 

700  mm. 
57.5 

25 

30 

58.1 
5a5 

35 

5a7 

40 

,    5a7 

45 

58.5 

50 

55 

1      58.3 
,      58.0 

00 

57.6 

65 

70 

57.2 

56.8 

(Z.  O.  O,  M..  xvu,  p.  32a) 

F.  Singg,  as  the  result  of  some  studies  on  the  influence  of  the  Alps 
on  the  phenomena  that  occur  during  an  area  of  high  barometric  press- 
ure, arrives  at  the  following  conclusions: 

1.  The  surfaces  of  equal  atmospheric  pressure  will  be  raised  in  pro- 
portion to  the  horizontal  extent  of  the  mountainous  region  and  the 
height  of  the  mountains.  This  effect  of  the  mountains  extends  upward 
to  a  neutral  surface. 

2.  The  atmosphere  sinking  down  upon  the  mountains  comes  under  a 
given  pressure,  and  by  compression  experiences  a  higher  temperature^ 
sooner  than  at  the  same  level  over  a  country  destitute  of  mountains. 

3.  The  inclination  of  the  surfaces  of  equal  pressure  is  therefore  from 
the  center  of  the  mountains  outward  in  all  directions;  wherefore  the 
descending  atmosphere  acquires  an  outward  flow  with  increasing 
velocity. 

4.  This  latter  movement  hinders  the  cooling  inflaence  of  the  snow- 
covered  surface  of  the  mountains  upon  the  air  that  is  flowing  into  the 
valleys  around,  so  that  it  brings  to  these  a  temperature  more  nearly 
oorresponding  to  that  due  to  the  compression  of  the  air. 
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5.  This  atmospheric  carrent  finding  no  outflow  in  the  closed  valleys, 
must  fill  np  the  latter  to  the  level  of  the  surroanding  ridges,  flowing 
from  one  valley  to  the  next  nntil  it  reaches  the  limit  of  the  moontainous 
area. 

6.  The  bottom  of  snch  an  outward  flow  of  air  is  therefore  at  the  level 
of  the  ridges  of  the  mountains.  Below  this  there  prevails  in  the  valleys 
calm  and  fog  and  low  temperatures. 

7.  Above  this  limit  prevail  cloudleiSs  skies,  and  the  air  sinks  from 
regions  of  slight  pressure  down  to  levels  of  higher,  and  notwithstand- 
ing the  steady  rise  in  its  temperature  it  falls  lower,  step  by  step,  to 
the  foot  of  the  mountains  and  thence  outward,  distributing  a  compara- 
tive wifirmth  throughout  the  low  lands. 

8  and  9.  When  the  descending  and  outflowing  masses  of  air  are 
hindered  by  outlying  mountain  ridges  they  pile  up  to  a  level  sufQcient  to 
give  them  impulse  to  further  outflow.  This  level  forms  then  a  dividing 
surface  like  that  over  the  valleys  within  the  mountains ;  whence  fol- 
low also  similar  temperature  anomalies,  but  inequalities  in  the  surface 
of  equal  pressure  are  wanting,  as  also  the  gradients  that  give  rise  to 
increase  in  movements. 

10.  The  progressive  rise  of  the  equal  pressure  surfaces  over  the 
mountains  up  to  the  neutral  surface  forms  a  hindrance  in  the  upper 
depression,  in  consequence  of  which  the  center  of  maximum  pressure 
must  move  from  the  mountain  system  towards  the  latter.  (Z.  0.  G. 
M.J  XVII,  p.  214.) 

Dr.  Hann,  in  some  remarks  on  the  study  of  movements  of  barometric 
maxima  and  minima,  proposes  to  call  these  the  chief  centers  of  ac- 
tion of  the  atmosphere,  and  the  regions  of  the  earth  covered  by  such  cen- 
ters the  chief  centers  of  action  of  the  earth's  surface.  The  imi)ortance  of 
considering  these  centers  seem  to  have  been  fully  appreciated  by  Taste 
in  a  memoir  read  before  the  Paris  Academy  of  Sciences  in  September, 
1871 ;  but  the  importance  of  the  movements  of  these  centers  can  only  be 
appreciated  by  the  study  of  the  daily  weather  charts,  whence  it  results 
that  besides  the  movements  of  centers  of  depression  there  are  also 
changes  in  the  location  of  the  principal  belts  of  maxima,  such  as  those 
of  the  tropics,  which,  of  course,  affect  the  weather  over  large  portions 
of  the  continent.  Hann  regrets  that  tlie  rapid  progress  recently  made 
in  the  study  of  the  daily  weather  charts  for  small  portions  of  the  earth's 
surface  has  lessened  the  esteem  in  which  students  at  present  hold  the 
study  of  monthly  and  annual  means  over  large  portions  of  the  earth's 
surface.  He  maintains  that  most  important  insight  into  the  causes  of 
long-enduring  abnormal  departures  of  temperature,  pressure,  and  wind 
are  to  be  obtained  by  mean  charts  for  each  month  over  large  portions 
of  the  earth,  and  that  to  this  there  should  be  an  international  co-opera- 
tion for  the  increase  of  stations  in  lower  latitudes ;  that,  in  fact,  the  key 
to  the  weather  of  the  temperate  zones  lies  in  the  tropics  and  subtropicSi 
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and  not  in  the  polar  regions,  since  the  former  has  an  area  of  79  and  the 
latter  8  per  cent,  of  the  whole  hemisphere.  A  further  extension  of  the 
simultaneous  observations  initiated  by  General  Myer  [probably  the  first 
were  by  the  present  writer  in  1869],  although  very  advantageous  for  a 
single  continent,  has,  he  thinks,  no  value  for  a  whole  hemisphere,  and 
may  even  lead  to  error,  since  the  high  temperatures  during  day-time  are 
much  more  important  than  the  cooling  of  the  earth  at  night-time,  and 
these  on  the  simultaneous  system  are  not  given  for  at  least  one-half 
of  the  hemisphere.  Neither  hydrometry,  nor  dynamic  or  climatic  prob- 
lems can  be  studied  by  means  of  one  simultaneous  observation.  (Z.  0. 
G.  M.,  XVII,  p.  200.) 

Januschke  exposes  the  advantage  of  the  study  of  the  so  called  level 
surface  or  surfaces  of  equal  barometric  pressure  in  the  interior  of  whirl- 
winds corresponding  to  the  similar  study  by  Hann,  Ferrel,  and  others, 
on  the  general  circulation  of  the  atmosphere  over  the  earth.  The  iuflu. 
ence  of  the  temperature  and  moisture  as  afiecting  density  of  the  air  is 
easily  tiiken  into  account,  but  the  infinence  of  the  rotation  of  the  earth, 
which  becomes  more  perceptible  in  the  higher  latitudes,  requires  more 
complicated  considerations,  but  by  considering  the  propositions  deduced 
by  the  mathematicians  and  utilizing  the  graphic  presentation  he  attains 
to  a  fairly  clear  view  of  the  atmospheric  relations.  {Z.  0.  O.  Af.,  xvii,  ]>. 
136.) 

Dr.  F.  Augustin  ha^  studied  a  relation  between  diurnal  periodicity  of 
atmospheric  pressures  and  temperatures,  as  shown  by  observations  for 
twenty  years  at  Prague.  He  finds,  in  general,  that  pressure  rises  when 
the  temperature  changes  are  greater  and  falls  when  they  are  lei^s,  and 
that  the  changes  in  pressure  are  greater  in  proportion  to  the  rapidity 
and  duration  of  the  changes  in  temperature.  The  oscillations  of  the 
barometer  by  day  are  greater  than  by  night  because  the  temperature 
rises  from  maximum  to  minimum  much  more  rapidly  than  it  falls.  (Z. 
0.  G.  Af.,  xvn,  p.  330.) 

Hann  has  collected  together  what  little  is  known  of  the  diurnal 
periodicity  of  meteorological  phenomena  on  the  Rocky  Mountain  pla- 
teau. He  finds  the  diurnal  barometer  curve  in  summer  quite  analogous 
to  that  of  the  interior  of  the  Asiatic  continent  and  directly  opposed 
to  that  upon  the  mountains  of  corresponding  altitude.  It  is  theref*  ro  not 
the  absolute  altitude,  but  the  local  position  on  the  fianks  or  the  summit 
of  a  mountain  that  materially  influences  the  daily  barometer  <  ..rve. 
This  curve  is  on  high  plateaus  and  in  high  valleys  the  same  as  <  ;i  t\e 
low  lands,  and  the  magnitude  of  the  diurnal  amplitude  is  remarkably 
independent  of  the  altitude.  The  same  is  true  of  the  diurnal  tempera- 
ture curve.  The  stations  of  great  diurnal  temperature  oscillations  ai^ 
not  those  of  greatest  barometric  oscillations.  According  to  Hann,  with 
the  morning  increase  of  temperature  there  flows  from  the  air  above  a 
valley  a  certain  proportion  towards  the  flank  of  tiie  mountain,  to  whi:  u 
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is  due  the  earlier  occurrence  of  the  morning  maximum  and  the  un- 
usual depression  of  the  afternoon  minimum.  At  night  time  the  aii 
flows  back  again,  whence  results  the  diminution  of  the  morning  mini- 
mum in  the  vallej^,  but  its  increase  on  the  flank  and  summit.  An 
analogous  process  occurs  between  land  and  sea ;  during  the  day  the 
air  at  an  altitude  above  the  land  flows  towards  the  sea  and  causes  there 
a  rise  of  pressure  that  shows  itself  even  on  the  coast  by  the  delay  in 
the  morning  maximum  and  the  afternoon  minimum.  The  reverse  pro- 
cess occurs  at  night.  This  is  illustrated  in  the  California  barometer 
curves  and  those  deduced  by  F.  Chambers  for  the  seven  English  self- 
recording  stations.  The  elucidation  of  a  general  theory  of  the  diurnal 
barometric  oscillation  is  much  facilitated  by  having  clear  views  of  the 
modifications  that  this  oscillation  experiences  by  reason  of  the  periodi- 
cal diurnal  transfer  of  air  from  the  land  to  the  sea,  and  from  the  valley 
to  the  hills.  The  daily  barometric  oscillations  attain  an  extraordinary 
extent  in  the  excessive  summer  heat  and  <lryness  of  Arizona  ranging 
ftom  1.8  mm.  above  to  2.2  mm.  below  the  daily  mean,  or  an  oscillation 
of  4.0  mm.     (Z.  0.  O-  M.j  xvii,  p.  35.) 

Roppen,  in  a  study  upon  the  vertical  (and  horizontal)  distribution  of 
the  pressure  in  the  atmosphere,  discusses  the  allowable  simplification 
of  Euhlmann's  formula  for  approximate  reductions  of  observations  to  sea 
level  or  other  altitudes.  He  states  that  since  August,  1880,  when  his 
formul®,  viz— 

B_  h h 

log  y  --ig4go  4.  72  (f  +  ji^  (450 -.9?))  "  72  (5'66 +^  + ^(060.5 -ip)') 

were  presented  to  the  meteorological  committee  at  Berne,  he  has  used  it 
in  the  form  of  a  manuscript  table  for  all  cases  occurring  at  the  Deutsche 
8eewarte,  where  greater  accuracy  was  required,  although  for  the  daily 
weather  reports  the.  reductions  are  as  before,  made  without  reference  to 
the  prevailing  air  temperature. 

He  then  proceeds  to  discuss  the  important  question  of  isobars  and 
gradients  for  higher  levels  as  revealed  by  reducing  barometric  readings 
upward  to  an  assumed  level  (say  5,000  or  10,000  feet),  the  need  of  which 
has  been  felt  these  many  years  before  by  the  present  writer  and  of  late 
by  others.  We  desire,  namely,  to  know  at  what  elevation  within  an 
area  of  low  pressure  the  gradient  ceases  to  be  inward  and  above  which, 
therefore,  the  air  must  be  flowing  outward,  or  at  what  altitude  the 
pressure  above  a  low  area  becomes  equal  to  that  of  the  same  altitude 
above  a  neighboring  high  area,  or  again  at  what  altitude  and  distance 
from  the  center  of  a  depression  the  pressure  above  any  station  in  the 
quadrant  of  cold  northerly  winds  becomes  equal  to  the  pressure  above 
another  station  in  the  quadrant  of  warm  southerly  winds. 

Let  the  lower  temperatures  and  pressures  be  t  and  fi,  B  and  Bi  -,  the 
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height  at  which  pree8ure8  are  the  same  over  both  localitien  will  be  given 
approximately  by 

A=(logB-logB,)   ^^ 

where  T  =  250  +  ^  +  ^  (66.5  —  q))  and  similarly  for  T, ;  or  if  we  neg- 
lect  the  effect  of  difference  of  latitude  we  get  approximately 

h  —  6*>  5  ^"~^'       T  Ti 
/I  -  «..5  ^-—^,  .  ^-^-g- 

or  assuming  the  lower  pressure  to  be  not  far  from  750  mm.  we  have 

T,— T 
where  0  varies  from  2,600  at  —  6©  0.  to  3,000  at  +  12o  C. 

For  convenience  in  acquiring  a  permanent  remembrauoe  of  the 
tributiou  of  the  atmosphere  and  the  relative  importance  of  the 
of  successive  strata,  Koppen  gives  the  following  table  showing  the  air 
temperature,  vapor  tension,  and  barometric  pressure  at  sacoessive  alti- 
tudes, so  chosen  that  between  each  there  is  contained  one-sixth  of  the 
weight  of  the  atmosphere. 

The  temperatures  are  determined  by  the  admirable  formula  of  Men- 
delieff,  which  applies  especially  to  the  free  air  and  great  altitudes^  and 
in  which,  however,  Kop|>eu  adopts  the  constant  40^  from  Hann,  instead 
of  the  36^  given  by  Mendelieff,  whence  it  becomes 

ft,  -MOO  _  ^ 
fo"+  40O  —  Bo 

The  vapor  tension  is  given  on  the  assumption  that  the  air  is  sata- 
rated  at  the  temperature  given  for  each  altitutU*. 


Prei»ure. 

~  1 

1 

Relative 

Teniperal 

b 

AlMolute. 

B 

1 

1 
1 

1 

1 
mm. 

o  Cent 

1 

7r>0 

-f  20 

! 

1 

(>2r» 

+  10 

500 

0 

325 

—  10 

iioO 

—  20 

■ 

125 

-  30 

rt«a(Uoti. 

Altttnde. 

In^A* 

». 

17.4 

0 

9.2 

1519 

4.6 

3;J77 

2.1 

5ee& 

O.l) 

seos 

0.4 

14084 

Koppen  enforces  careful  attention  to  the  fact  that  sensible  horizontal 

m 

and  vertical  gnulieuts  of  pressure  have  each  their  respective  imi>ort* 
ance  in  the  atmospheric  motions.  Lie  attributes  both  to  differences  of 
density,  due  mostly  to  temperature;  differences  in  a  horizontal  direc- 
tion give  rise  to  tbe  general  atmospheric  circulation  and  the  extensive 
storms;  <lifferences  in  a  vertical  direction  (i.  e.y  departures  from  a 
condition  of  stable  equilibrium)  give  rise  to  local  motions,  such  as  form 
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cniDulas  cloads,  water  spouts,  tornadoes,  &o.  ^'  In  respect  to  the  rate 
of  diminution  of  temperature  with  accent  there  is  a  notable  difference 
between  the  front  and  back  of  a  normal  depression  moving  eastward. 
In  the  front  part  the  south  winds  bring  warm  air,  and  even  more  in  the 
middle  than  in  the  lowest  atmospheric  strata,  because  the  currents 
move  faster  at  an  altitude,  and  because  their  direction  is  different,  for  ' 
they  flow  both  from  the  south  and  from  the  minimum,  bringing  with 
them  the  latent  heat  of  the  condensation  of  the  precipitation  going  on 
within  the  inner  portion  of  the  depression,  while  the  cooler  air  on  the 
earth's  surface  is  drawn  in  from  the  regions  that  have  not  yet  been 
reached  by  the  minimum.  Therefore,  here  the  temperature  diminution, 
with  altitude  at  least  in  the  lower  half  of  the  strata,  is  slow;  but  the 
general  excess  of  heat  over  the  region  causes  a  general  gradient  directed 
outwards  and  a  slow  ascent  of  the  air,  the  result  of  which  is  cloudy 
Hky  and  continuous  precipitation.  In  the  rear  of  the  depression  it  is 
otherwise.  Here  the  wind  in  the  middle  strata  of  the  atmosphere  has, 
indeed,  in  general,  the  same  direction,  but  the  swifter  motion  of  the 
upper  layers  and  the  contact  of  the  lower  layers  with  the  surface  of 
the  earth  still  warm  from  the  preceding  mild  weather  [and  the  rapid 
evaporation  of  freshly  fallen  rainj  cause  even  here  an  important  dif- 
ference in  the  relations  of  the  upper  and  lower  portions  of  the  stream 
of  air,  and  especially  a  decidedly  more  rapid  cooling  of  the  upper  re- 
gion ;  a  very  rapid  fall  of  temperature  with  ascent  for  the  lower  half  of 
the  atmosphere,  is  the  consequence.  Hence  the  air  in  the  rear  of  a 
minimum  acquires  the  characteristic  interchange  of  shower  and  sun- 
shine, due  to  the  many  local  upbursts  of  the  warm  lower  strata  over 
the  whole  region  where  cold  air  is  in  the  neighborhood  of  warmer, 
moister  air  to  the  eastward." 

A  third  type  of  gradient  is  that  presented  by  the  high  or  anti  cyclonic 
areas,  within  which  the  temperature  gradient  and  atmospheric  motions 
are,  in  general,  directed  downwards,  but  the  lowest  stratum,  or  sixth, 
the  part  of  the  atmosphere  which,  of  course,  has  been  stopped  in  its 
descent,  its  warming  and  its  drying  is  found  moving  slowly  outwards. 
In  such  anti-cyclones  the  i>erfect  freedom  from  clouds  favors  the  radia- 
tion of  heat  from  the  earth's  surface  (in  winter  and  at  nights),  produc- 
ing such  great  cooling  as  to  lead  to  complete  inversion  of  the  normal 
vertical  distribution  of  temperature  and  to  the  formation  of  fog  in  the 
lowest  part  of  the  stratum.  Koppen  concludes  as  follows:  "The  cold 
over  the  continents  directly  causes  the  increased  density  of  the  air  and 
the  initiation  of  barometric  maxima  and  their  descending  air  currents. 
For  even  silthough  the  temperature  does  not  suffice  to  explain  the  aver- 
age distribution  of  pressure  with  latitude,  and  mechanical  influences 
have  to  be  added  thereto,  still  for  the  annual  variations  in  the  pressure 
over  continents  and  ocean,  the  temperature  is  the  deciding  factor."  (Z. 
O.  0.  iV.,  xvn,  p.  92.) 

Dr.  W.  Koppen,  in  discussing  the  question  of  the  monthly  range  of 
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the  barometer,  states  that  K&mtz  had  already,  in  1834,  in  his  Lehrhuck^ 
graphically  presented  the  lines  of  equal  barometric  ranges,  a  method 
that  has  been  neglected  until  in  most  recent  times,  when  Felberg  (1878) 
and  Eoppcn  (1882)  have  published  contributions  to  this  subject  not- 
withstanding the  difficulty  of  obtaining  uniform  or  homogeneous  results 
for  many  countries.  K5ppen  has  been  able  to  make  a  very  extensive 
collection,  fairly  representing  the  whole  northern  hemisphere,  and  with 
numerous  points  of  comparison  in  the  southern  hemisphere,  from  which 
we  extract  the  following  table  of  mean  monthly  barometric  variability: 


Latitude  N. 


(P 
10  . 
20  . 
30  . 
40  . 
50  . 
60  . 
70  . 
80  . 


Summer. 


Winter. 


Ocean. 


m 


5 

6  (6 

8 
16 
29 
38 
45 
40 
34 


Continent. 


6.5  (4) 


11 
13 
18 
25 
31 
33 


(4) 
(6) 


Ocean. 


5 

5 

6 

9 

16 

25 

28 

25 

18 


(3) 
(4) 


Continent. 


6  (4) 
6  (5) 
S      (7) 

11    (10) 

12 

14 

19 

18 


By  comparing  the  figures  in  this  table  with  values  based  on  dynam- 
ical formulsB  due  to  Ferrel  and  Guldberg,  Koppen  concludes  that  the 
great  difference  between  the  mean  variability  over  the  land  and  sea  is 
to  be  referred  to  the  variable  influence  of  the  earth's  rotation  in  differ- 
ent latitudes  and  the  resistances  offered  by  the  surface  of  the  earth  to 
the  movement  of  the  air.  He  finds  that  in  winter  the  quantity  of  air 
passing  over  any  latitude  in  a  unit  of  time  is  the  same  in  all  latitudes, 
but  in  summer  the  quantity  is  sensibly  diminished  north  of  latitude  10^, 
perhaps  because  of  the  greater  quantity  of  vapor  and  latent  heat  in  the 
tropics.  The  hypothesis  that  the  friction  increases  the  barometric 
variation  especially  explains  the  relative  variations,  which  are  greater 
on  sea  than  on  land  in  latitudes  between  3(P  and  70^  north,  but  at  the 
equator  are  smaller  on  sea  than  on  land.  Finally,  the  inflow  of  air  at 
the  earth's  surface,  or  the  outflow  in  the  outer  strata  is  approximately 
equal  in  all  latitudes  during  the  winter,  but  in  summer  diminishes,  first 
rapidly  then  slowly  for  increase  in  latitudes.  The  general  proportionality 
of  the  barometer  variations  to  the  mean  barometric  gradient  gives  us 
further  corresponding  variations  with  the  mean  velocity  of  the  wind,  &c. 
(Z.  0.  0.  M.J  xviii,  p.  7.) 

IX. — GENERAL  AND  LOCAL  8T0BMS. 

Koppen  has  published  a  chart  showing  the  frequency  of  and  princi- 
pal paths  pursued  by  centers  of  barometric  minima  for  tlie  region  be- 
tween the  Socky  Mountains  and  the  Ural.    His  charts  are  based  on  the 
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publications  of  tho  Army  Signal  Office,  Hoffmeyer,  Loomis,  and  the 
Deatsche  Seewarte.  He  seems  not  to  have  access  to  the  similar  charts 
prepared  by  the  present  writer  for  the  statistical  atlas  of  the  United 
States  Census  Bureau  and  published  in  1875.  Koppen's  charts  show 
seven  principal  centers  through  which  storm  tracks  are  most  likely  to 
pass.  Of  these,  two  are  in  America  on  the  parallel  of  45^,  and  the  cen- 
tral over  Lake  Superior  and  New  Brunswick,  respectively.  Three  be- 
long to  the  North  Atlantic,  near  the  parallel  of  65^,  and  central,  respect- 
ively, in  Davis's  Straits,  southwest  of  Iceland  and  northwest  of  Norway. 
The  principal  European  center  is  central  over  Denmark  and  Southern 
Sweden.  For  all  these  six  centers  thirty  or  more  barometric  minima 
occur  on  the  daily  morning  charts  in  the  course  of  the  year  for  each 
square  of  5^  in  latitude  and  10^  in  longitude. .  [This  statistical  presenta- 
tion of  the  frequency  of  storm  centers  seems  imperfect  in  that  it  takes  no 
account  of  the  movement  of  the  storm  center  from  one  morning  until 
the  next;  it  is  simply  a  summation  of  what  appears  on  the  daily  morn- 
ing maps.  The  charts  of  the  United  States  statistical  atlas,  on  the  con- 
trary,  were  based  upon  actual  storm  tracks  whose  paths  could  be  confi- 
dently laid  down  by  means  of  the  three  or  more  tri  daily  maps  of  the 
Army  Signal  Service ;  this  atla«  therefore  presents  the  total  frequency 
for  the  whole  year  and  the  whole  day.  A  new  edition  of  these  charts, 
embodying  all  the  work  of  many  years,  has  been  prepared  by  Finley 
and  is  now  in  press.]  In  some  remarks  on  his  charts  Dr.  Eoppen  states 
that  the  minima  which  pass  from  America  to  the  English  Channel  re- 
quire about  six  days  to  travel  from  the  70th  to  the  10th  meridian  of 
longitude,  whereas  the  transatlantic  storms  require  nine  or  ten  days, 
but  the  irregularity  in  the  rate  of  storm  movement  is  very  great,  both 
by  the  ocean  and  the  land.  The  greater  part  of  the  storms  of  America 
pass  over  Greenland  and  Iceland,  and  daily  weather  telegrams  from 
islands  and  borders  of  the  North  Atlantic  Ocean  would  afltbrd  to  Euro- 
I>ean  meteorologists  a  practically  useful  synopsis  of  the  condition  of  the 
weather  for  the  guidance  of  the  navigators.  Koppen  also  remarks  that 
the  decided  excess  in  the  number  of  storms  passing  to  the  north  of 
Europe  over  those  passing  to  the  south  not  only  affects  the  climate  by 
the  characteristic  warm  and  damp  south  and  west  winds,  but  is  also 
the  foundation  of  the  so-called  Dove's  law  of  the  rotation  of  the  winds 
according  to  which,  in  Europe,  they  change  most  frequently  in  the  order 
east,  south,  west,  north,  or,  as  frequently  expressed,  shift  with  the  sun, 
namely,  in  the  direct  and  not  the  backward  order  of  rotation.  In  Green- 
land, on  the  other  hand,  where  the  observer  is  located  on  the  left-hand 
side  of  the  storm-path  the  change  of  wind  is  in  the  opposite  direction,  or 
they  are  said  to  back  against  the  sun  or  from  the  west  through  the  south 
and  east.    {Z.  0.  0.  iLT.,  xvii,  p.  257.) 

J.  Spindled  has  published  a  collection  of  paths  of  typhoons  in  Chinese 
and  Japanese  waters,  compiled  for  the  years  1858  to  1878.    He  finds 
the  turning-point  in  their  parabolic  paths  about  30^  north  latitude. 
H.  Mis.  69 35 


546 


8CIENTIFI0   RECORD  FOR   1883. 


Aagast  and  September  are  the  months  of  greatest  freqaency  for  Japan- 
ese typhoons,  but  September  and  October  for  Chinese.  The  velocity 
of  movement  is  slowest  near  the  apex,  and  is  rather  slower  in  the  China 
than  in  the  sea  of  Japan.    (Z.  0.  O.  M.,  xvii,  p.  336.) 

Dr.  Assman,  director  of  the  local  meteorological  station  at  Magde- 
burg, whence  special  weather  predictions  are  daily  issued,  has  paid 
special  attention  to  the  phenomena  of  local  thunder  storms,  and  urges 
the  establishment  of  more  numerous  stations  whence  data  may  be  de- 
rived for  plotting  the  phenomena  of  the  storm  as  a  whole  at  short  in- 
tervals of  time.  His  continuous  records  of  temperature  and  wind  show 
sudden  oscillations  of  temperature  that  seem  to  him  to  indicate  local 
dydonic  movements.    (Z.  0.  (?.  M.  xvn,  p.  337.) 

A.  Richter  has  analyzed  the  observation  of  thunder-storms  during 
four  years,  1877  to  1880,  at  seven  stations  in  the  department  of  Glatz. 
A  thunder-storm  is  considered  to  have  passed  over  any  locality  when 
the  interval  between  the  thunder  and  lightning  is  not  greater  than  sixty 
seconds.  The  annual  and  daily  periodicity  is  shown  in  the  following 
table  of  frequency : 


I. 


H. 


ni. 


Honth. 

Average 
f^nenoy. 

Deoemb«r 

0.1 

Janoary . . 

0.0 

February - 

0.0  ' 

Maroh  — 

0.5  ' 

X\::.:: 

1.7  ' 
4.7 

June 

8.6 

July 

6.4 

Aaaost... 
September 
(K»ober. . . 

5.6 

3.5  ! 
0.6 

November 

0.1 

Year 

30.4 

Hours. 

Total    1 
number.  < 

12         -3a.m 

8a.m.-  6a.m 

6a.m.-  9a.m 

9a.m.-12noon 

12         -3p.m 

8p.m.-  6p.m 

6  p.m.-  9p.  m 

9  p.  m.-12  midnight. 

6.0  1 

3.1  i 
2.5 

12.2 ; 

45.6 
63.5 
50.7 
26.9 

Total 

210.6 

Uniform  high  presenre 3.7 

Central  region  of  maximum 2.1 

Kearamaximnm 11.1 

Zone  between  maximum  and  minimTitn .  43. 0 

Neara  minimnm 18.5 

Central  region  of  roinimam 4.7 

Uniform  low  proMore 2.9 


The  distribution  according  to  the  location  of  the  centers  of  maximum 
and  minimum  pressure  is  shown  by  the  third  table.  When  the  tem- 
perature is  above  or  below  the  normal,  the  storms  occur  as  follows : 

0-2°  below  normal 17.9 

0-2°  above  normal 27.3 

:iM°  above  normal 26«9 

4-6°  above  nonnal 12.6 

(Z.  0.  (?.  M.J  xvn,  p.  329.) 
Dr.  W.  Holtz  describes  ingenious  exjieriments  to  prove  that  tornadoes 
and  water-spouts,  &c.,  are  caused  by  electricity,  and  are  not  the  me- 
chanical effect  of  rotation  of  a  portion  of  the  atmosphere.  He  however 
quotes  equally  beautiful  experiments  of  Xavier  de  Maistre  (BibL  Uni- 
vers,  1832,  vol.  Li ;  Silliman's  Amer.  Jour.j  1834,  XXV),  that  fully  support 
the  mechanical  theory.    (Z.  0.  (?.  M.j  xvn,  p.  370.) 
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X.— ELECTRICITY,  MAGNETISM,  AUBOBAS,  LIGHTNING. 

Freeman  has  investigated  the  electrical  state  of  a  plate  or  dish  irom 
which  water  or  other  fluids  is  being  evaporated.  He  finds  no  trace  of 
electrification,  and  concludes  that  atmospheric  electricity  cannot  be  due 
to  evaporation. 

L.  J.  Blake  has  investigated  the  electrified  condition  of  the  particles 
of  vapor,  both  condensed  and  uncondensed,  after  they  ascend  from  the 
evaporating  dish,  and  finds  that  these  also  give  no  sign  of  electrifica- 
tion, whence  also  it  follows  that  atmospheric  electricity  cannot  be  due 
to  aqueous  vapor.    (Z.  0.  O.  M,j  xvii,  p.  482.) 

Dr.  Spring  has  attempted  a  more  satisfactory  hypothesis  as  to  the 
origin  of  atmospheric  electricity,  replacing  the  widely-prevalent  view 
according  to  which  the  atmosphere  communicates  its  own  electricity  to 
the  cloud  particles  at  the  moment  of  their  formation  by  condensation,  so 
that  a  cloud  contains  the  total  quantity  of  electricity  that  was  pre- 
viously in  the  corresponding  atmosphere,  but  in  a  higher  degree  of 
tension  because  of  the  change  in  condition  of  the  aqueous  vapor ;  this 
electricity  now  collects  itself  on  the  surface  of  the  cloud  which  dis- 
charges itself  toward  a  similar  cloud  or  the  earth's  surface  like  any 
electrified  conductor.  Spring  shows  that  this  explanation  is  both  un- 
satisfactory and  contradictory  to  well-known  physical  facts.  Starting 
with  certain  observations  in  the  Swiss  Alps,  where  Spring  had  some- 
times found  himself  in  the  center  of  a  thunder-s|x)rm,  and  had  per- 
suaded himself  that  a  cloud  does  not  act  as  a  single  conductor,  but 
that  the  individual  drops  or  hail-stones  retain  the  electric  charge,  he 
concludes  that  possibly  the  electricity  may  arise  partly  from  the  ascent 
of  the  moist  air,  partly  from  the  friction  of  the  falling  drops,  and  the 
atmosphere.  The  intensity  of  the  development  of  electricity  increases 
with  lower  temperatures.  Dr.  Spring  quotes  in  support  of  his  views 
similar  observations  by  Osborne  Reynolds  in  1878  and  the  observations 
made  by  H.  Spring  in  1875,  which  confirmed  the  view  that  the  combina- 
tion of  numerous  small  crystals  into  one  larger  is  accompanied  by  enor- 
mous increase  in  the  intensity. 

Dr.  Spring  made  special  experiments  as  to  the  possibility  of  elec- 
trifying a  solid  body  by  atmospheric  friction.  He  found  a  decided 
electrification  of  a  brass  sphere  produced  by  blowing  against  it  a  warm 
dry  current  of  air,  the  effect  being  somewhat  proportioned  to  the  ve- 
locity of  the  current  and  the  atmospheric  pressure;  he  further  observed 
that  rapid  variations  took  place  in  the  electrification  of  the  sphere  while 
the  current  remained  constant,  as  if  a  process  of  charging  and  dis- 
charging were  alternately  going  on  between  the  current  and  the  sphere. 
{Z.  0.  G.  if.,  xvn,  p.  486.) 

Prof.  H.  von  Bezold  describes  an  electric  phenomenon  occurring  on 
February  19, 1882,  which  consisted  essentially  in  a  peculiar  cloud  reach- 
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iD<^  from  an  altitude  of  45<^  down  to  the  south  and  southwest  horizon, 
tfrom  which  an  intense  mild  light  beamed  in  streaks  resembling  auroras, 
^hile  the  mass  of  the  cloud  exhibited  a  glow  so  intense  that  it  was  illu- 
minated as  brightly  ,as  a  whitewashed  wall  illuminated  by  a  street 
lamp«  This  appearance  continued  until  8  p. M.,  shifting  to  various  parts 
of  the  horizon,  and  demonstrably  was  not  due  either  to  the  moon  or  the 
reflected  lights  of  the  city.  Bezold  concludes  that  this  was  a  case  of 
iself-illuminated  clouds  similar  to  that  descrilxMl  once  by  Sabine.  At  the 
fiame  time  in  the  distant  Bavarian  forest  occurred  a  few  peals  of  thun- 
der with  lightning  flashes.  [Similar  phenooiena  have  been  observed  in 
Washington,  generally  at  the  end  of  a  period  of  warm  southerly  winds 
•when  cold  westerly  winds  with  light  flurries  of  snow  occur.  Another 
form  of  lightning  without  thunder  has  been  twice  observed  by  the  writer, 
namely,  in  Chicago,  July  4, 1859,  and  again  in  Washington  in  July,  1874, 
on  both  of  which  occasions  the  heavens  from  the  zenith  to  the  horizon 
were  for  an  hour  or  more  brilliant  with  innumerable  simultaneous 
hashes,  stealing  with  comparative  slowness  in  all  directions,  apparently 
on  the  under  surface  of  a  layer  of  thin,  high  clouds.  No  thunder  was 
lieard,  nor  did  any  rain  fall.]    (Z.  0.  (?.  M,y  xvii,  p.  146.) 

Prof.  Adams  has  studied  the  magnetic  storms  of  March,  1879,  by 
means  of  photographic  traces  at  Lisbon,  Goimbra,  Stonyhurst,  Vienna, 
St.  Petersburg,'  and  Bombay,  in  the  northern  hemisphere,  and  Mel- 
t>ourue  and  Mauritius,  in  the  southern.  He  finds  that  a  diminution  of 
the  horizontal  intensity  occurs  with  an  eastern  departure  of  det^lination 
greater  at  St.  Petersburg  than  at  Kew,  and  vice  versa^  an  increase  of 
ihorizontal  intensity  occurs  with  a  west  departure  greater  in  St.  Peters- 
burg than  in  Kew. 

Adams  also  investigated  the  much  stronger  perturbations  of  August 
11-14, 1880,  by  mieans  of  the  curves  from  Lisbon,  Kew,  Vienna,  St.  Peters- 
burg, and  Toronto.  Vienna  and  Toronto  show  for  hours  together  strong 
similarity  in  their  curves  and  then  change  to  great  diversify.  The  to- 
tal magnetic  intensity  at  St.  Petersburg  was  changed  by  nearly  one- 
oighth  of  its  whole  value.  Any  cause  that  is  insufficient  to  explain  the 
origin  of  the  whole  terrestial  magnetism  could  scarcely  be  considered 
:as  sufficient  to  explain  such  enormous  perturbations.  (Z.  0.  O.  M.j  xyu, 
ipp.  15, 16.) 

Wild  has  also  expressed  his  views  as  to  the  origin  of  terrestial  mag- 
netism and  magnetic  storms  in  connection  with  a  study  of  magnetic 
storms  of  1880,  August  11-14.  From  autographic  records  of  Pavlosk, 
Kew,  Zikawei,  and  Melbourne  he  concludes:  (1)  The  disturbance  of  all 
three  elements,  declination,  horizonal  and  vertical  intensity,  began  and 
«nded  simultaneously.  They  originated,  therefore,  from  either  one  single 
force  or  from  forces  that  simultaneously  began  and  ended.  (2)  The 
individual  curves  of  disturbance  at  neighboring  points,  as  Kew  and 
Pavlosk,  show  some  similarity,  but  those  of  Zikawei  and  Melbourne 
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are  entirely  discordant.    (3)  The  characteristic  features  of  this  storm  are 
as  follows : 

Character  of  disturbances. 


Stations. 

Declioatiou. 

Inclination. 

Total  intensity;- 

Kew. 

Strong. 

None. 

Slight. 

Pavlosk. 

Moderate. 

Kone. 

Very  strong-. 

Zikawei. 

Slight. 

Strong. 

None. 

(4)  The  magnitude  of  the  perturbation  for  each  element,  especially  the 
intensity,  and  for  each  day,  shows  a  diurnal  period  closely  coinciding 
with  normal  daily  variations.  (5)  It  is  probable  that  the  sun  is  to  be 
considered  as  the  principal  agent  of  the  periodic  and  non-periodic  vari* 
ations  of  the  elements  of  terrestrial  magnetism.  However,  it  must  be 
conceded  that  this  conclusion  would  require  that  we  assign  to  the  sua 
a  magnetization  per  unit  of  mass  about  13,000  times  that  of  a  unit  of  the 
earth's  mass,  and  that  at  times  of  great  perturbations  this  varies  to  and 
fro  by  thirty  times  its  own  amount  j  but  our  present  knowledge  only 
justifies  our  attributing  to  a  unit  of  mass  in  the  sun  a  magnetic  power 
2,000  times  that  of  a  unit  of  the  earth,  even  supposing  the  sun  to  be  a 
fully  saturated  steel  magnet.  Therefore,  it  appears  not  likely  that  the 
sun  alone  is  the  cause  of  the  normal  and  abnormal  variations.  It  will  be 
more  intelligible  to  adopt  with  De  La  Rive  the  view  that  the  earth  is  a 
Leaden  jar,  whose  inner  covering  is  the  surface  of  the  ground,  and  whose 
outer  surface  is  the  highly  attenuated  upper  strata  of  air,  and  that  dis- 
charges from  pole  to  equator  in  the  atmosphere  and  also  from  pole 
to  pole  within  the  eartn  continually  take  place.  The  ordinary  charges 
cause  the  normal  deviations  of  the  magnet,  the  abnormal  cause  the  per- 
turbations. We  have,  then,  only  to  assume  that  the  daily  position  of 
the  sun  has  an  influence  upon  the  direction  and  force  of  this  discharge^ 
and  that  the  abnormal  stronger  discharge  is  caused  by  special  occur- 
rences on  the  sun.  In  this  way  the  cause  is  made  present  on  the  earth, 
and  the  sun  comes  in  only  as  the  medium  releasing  it  and  setting  it  inte 
activity.  Observations  on  earth  currents  have  been  instituted  in  Pav- 
losk that  will  perhaps  be  further  explanatory  of  this  matter.  (Z.  0» 
0.  If.,  xvn,  p.  14.) 

Prof.  H.  Wild  has  investigated  the  so-called  magnetic  weather  of  Jan* 
uary  30-February  1, 1881,  by  means  of  the  records  of  magnetograplia^ 
at  eleven  plac<^s  in  America,  Europe,  India,  China,  an4  Australia.  He 
finds  that  the  perturbations  began  everywhere  simultaneously,  so  far 
as  the  time  scales  enabled  the  moments  to  be  determined.  A  perl'ect 
similarity  in  the  declination  curves  existed  throughout  Southern  Eu- 
rope, but  the  curves  for  Pavlosk,  Zikawei,  Bombay,  show  no  similarity, 
while  for  Melbourne  and  Toronto,  the  declination  curves  generally  show 
almost  opposite  variations.  A  very  similar  statement  as  to  the  oppixsite 
character  of  the  variations  in  Europe  and  America  would  hold  good  for 
the  curves  of  horizontal  and  vertical  intensity  and  the  dip  of  the  needle. 
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The  times  of  occarrence  of  maxima  and  minima,  and  the  amplitudes, 
especially  of  the  variations  in  declination,  correspond  very  closely  to  the 
distance  of  the  stations  from  the  aororal  circle  surrounding  the  mag- 
netic north  pole,  as  lately  defined  by  Baron  ^ordenskiold ;  hence  it 
\rould  seem  to  follow  that  in  this  circle  originate  both  the  aurora  and 
the  magnetic  declinations.  Wild  concludes  that  the  source  of  the  per- 
turbing forces  is  so  far  distant  that  these  are  essentially  parallel  for 
all  stations,  and  that  possibly,  in  magnetic  perturbations,  the  total  mag- 
netic force  of  the  earth  is  not  changed,  but  the  increase  at  some  stations 
is  compensated  by  diminution  at  others ;  so  that  the  perturbing  forces, 
as  it  were,  merely  push  over  or  disarrange  the  geographical  distribu- 
tion of  terrestrial  magnetism.  He  finds  evidences  of  the  existence  of 
several  independent  points;  in  the  auroral  circle,  whence  originate  the 
magnetic  disturbances  that  were  felt  in  Europe.  (Z.  0.  0.  3f.,  xviii, 
p.  97.) 

Lemstrom  having  observed  that  in  Spitzbergen  the  galvanometer 
needles  had  distinctive  motions  during  an  aurora  when  he  held  it  aloft 
in  his  hands,  took  occasion,  on  his  subsequent  expedition  to  Lapland,  to 
establish  a  staff  with  metallic  point  upright  on  a  hill  150  meters  high,  and 
connected  the  i)oint  by  insulated  wire  with  his  galvanometer  4  kilometers 
distant,  and  thence  to  the  ground  plate' of  platinum  buried  a  half  meter 
in  the  earth.  Beams  of  light  (the  elementary  light-needles  of  the  aurora) 
appeared  at  night  over  the  hill,  and  the  motion  of  the  galvanometer 
needle,  whenever  the  circuit  was  closed,  showed  the  presence  ol»  a  gal- 
vanic current.  Lemstrom  proposes  further  investigation  of  the  phe- 
nomena in  northern  regions,  but  also  deems  it  proper  to  recommend 
this  to  the  attention  of  observers  in  temperate  latitudes,  where  auroras 
are  frequent.    {Z,  0.  0.  3f.,  xvii,  p.  115.) 

Prof.  B.  Bobinson  has  published  his  long-promised  second  part  of  his 
catalogue  of  auroras  observed  from  1700  to  1877  in  Sweden,  concerning 
which  Professor  H.  Fritz  remarks,  that  it  is  the  conclusion  of  a  labor  of 
the  highest  importance  in  this  department,  especially  in  that  it  gives 
the  fullest  possible  details  as  to  time,  place,  details  and  authorities 
for  each  aurora.  The  total  number  of  aurora  days  is  7,780 :  the  epochs 
of  maxima  follow  the  sun-spot  maxima  at  an  average  interval  of  14  years. 
The  annual  periodicity  shows  the  dependence  on  latitude  already  devel- 
oped by  Weyprecht  and  Tromholt  and  others,  viz,  the  most  northern 
Stations  show  a  decided  maximum  in  the  winter  months,  whereasat  tem- 
perate latitudes  this  subsides  into  two  maxima  at  the  respective  equi- 
noxes.   (Z.  0.  0.  3i.,  XVII,  p.  441.) 

Prof.  H.  Fritz  presents  an  interesting  analysis  of  the  chronological 
list  of  auroras  compiled  by  Lieut.  A.  W.  Greely,  of  the  Army  Signal 
OfiBce,  which  he  recognizes  as  a  valuable  contribution  of  data  especially 
towards  the  determination  of  the  daily  and  secular  periodicity.  He 
finds  sufficient  confirmation  from  the  long  series  of  observations  at  To- 
ronto, Gardiner,  Cambridge,  and  Willets  Point,  &c.,  of  the  agreement 
between  the  periodic  variations  of  the  aurora  with  the  variation  of  the 
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6un-spot8.  For  the  annual  period  be  finds  the  following  numbers,  which^ 
however,  give  but  slight  indications  of  the  ordinary  maxima  at  the 
^ninoxes : 

January 84     July 91 

February 77     August 72 

March 88     September 95 

April 92     October 85 

May 87     November 82 

June 90     December 74 

As  regards  the  daily  period,  he  finds  a  confirmation  of  the  law  an- 
nounced by  him  in  1881,  namely,  that  there  is  an  annual  variation  in  the 
time  of  daily  maximum  by  reason  of  which  the  hour  of  maximum  in 
the  winter  half  of  the  year  is  decidedly  earlier  than  the  summer  half 
and  the  mean  duration  is  greatest  at  the  time  of  the  equinoxes.  {Z,  0. 
O.  M.J  XYUj  p.  417.) 

H.  J.  Groneman,  of  Oroningen,  combats  the  statement  of  Sophus 
Tromholt,  that  in  many  cases  the  aurora  is  an  apparently  local  phe- 
nomenon, and  that  it  often  occurs  at  slight  altitudes  above  the  earth's 
surface.  He  examines  in  detail  the  observations  quoted  by  Tromholt,  &c., 
and  maintains,  after  minute  analysis,  that  they  give  no  ground  for  such 
conclusions.  (Z.  0.  O.  M.y  xvu,  p.  187.)  [The  present  writer  announced 
precisely  the  same  conclusions  in  the  Eeport  of  the  Chief  Signal  Officer, 
1876,  p.  311,  as  based  on  the  study  of  many  auroras,  especially  that  of 
April  7^  1874,  and  is  still  inclined  to  sustain  the  views  of  Tromholt.] 

Sophus  Tromholt  replies  to  Groneman's  criticisms  in  an  equally  posi- 
tive manner  and  with  fullest  possible  details.  He  concludes  that  with  one 
exception  all  of  Groneman's  thirty-two  objections  rested  upon  observa- 
tions made  carefully  by  Tromholt  himself,  and  that,  conscious  of  the 
favorable  location  whence  he  observed,  of  his  many  years'  experience, 
and  of  the  special  care  given  to  the  examination  of  the  whole  heavens, 
he  must  still  remain  convinced  that  in  many  cases  the  location  of  the 
auroral  light  is  very  near  to  the  earth's  surface,  frequently  underneath 
the  clouds  and  sometimes  at  the  surface.    (Z.  0. 0.  M.^  xvn,  pp.  342-351.) 

S.  Fritz  has  published  in  Danish  a  memoir  entitled  Eecent  Investiga- 
tion on  Winds  in  the  Atmosphere^  &c.,  in  which  he  gives  the  results  of 
years  of  personal  experience  in  reference  to  the  auroral  phenomena  at 
Ivigtut,  Greenland,  61°  2(y  north  latitude.  Within  the  belt  of  greatest 
fi'equency  the  aurora  is  an  almost  daily  phenomenon  that  fails  only 
when  fog  or  clouds  obscure  it.  North  of  80°  north  latitude  it  is  rarely 
seen.  Between  this  and  the  zone  of  maximum  frequency,  it  is  seen  to 
the  south  of  the  observer's  zenith,  and  usually  as  a  freely  moving  wavy 
band  of  great  horizontal  extent.  This, ''  the  Arctic  form,"  consists  of  a 
series  of  bars  of  light  arrayed  side  by  side  perpendicular  to  the  general 
axis  of  the  band,  while  the  whole  band  is  always  in  a  wavy,  often  in  a 
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nearly  circnlating,  movement;  the  individual  perpendicular  bars  that 
form  it  have  simultaneoosly  a  forward  and  backward  movement ;  the 
whole  band  changes  its  place  continnonsly  in  the  sky,  and  ordinarily  one 
sees  many  such  bands  expanded  over  the  sky.  The  auroral  arches  seen 
by  observers  stationed  at  northern  latitudes  have  a  more  regular  inva- 
riable form  than  these  bands,  and  both  these  forms  are  seen  by  observ- 
ers in  the  southern  part  of  the  zone  of  maximum  frequency.  Accord- 
ing to  Edlund  the  aurora  depends  on  atmospheric  electricity,  but  a  mu- 
tual dependence  on  terrestrial  magnetism  and  sun  spots  is  also  acknowl- 
edged, and  the  parallelism  of  these  with  the  annual  daily  variations  of 
atmospheric  temperature  and  pressure  force  us  to  trace  all  back  to  the 
same  source,  the  sun. 

Arsuk  Fiord  is  in  61^  15^  north  latitude.  This  fiord  is  2  miles  wide 
by  25  long,  and  its  shores  are  steep,  rocky  cliffs  from  one  to  four  thou- 
sand feet  high.  Midway  of  its  length,  on  the  south  side,  lies  Ivigtut. 
At  this  station  the  aurora  light  begins  with  a  development  in  the  west 
over  the  north  of  the  fiord,  and  as  it  progresses  eastward  follows  the 
direction  of  the  fiord,  sometimes  covering  its  entire  length,  and  having 
outliers  over  the  smaller  arms  of  the  fiord  ]  but  ordinarily  the  western 
part  of  this  auroral  band  disappears  before  the  development  has  ex- 
tended to  the  eastern  end  and  new  bands  of  light  come  again  from  the 
western  end  eastward.  The  phenomenon  is  best  developed  at  two 
hours  after  sunset,  and  appears  then  to  be  near  the  earth's  surface, 
occasionally  only  1,000  feet  above  sea-level.  As  a  rule,  the  aurora  is 
fully  developed  only  in  calm,  clear  weather.  It  most  frequently  appears 
during  the  east  wind  (the  well-known  Fohn  wind),  but  is  then  very  un- 
quiet and  dismembered.  The  author  then  gives  his  theory  that  the  au- 
rora is  due  to  local  currents  of  warm  and  cold  air.  {Z.  0.  6.  M.,  xvii, 
p.  320.) 

Nordenskiold,in  his  report  on  the  auroras  observed  in  the  Bering  Sea 
during  the  voyage  of  the  Vega  in  1878  and  1870,  states  that  in  those 
regions  the  aurora  presented  an  entirely  different  appearance  Arom  what 
is  ordinarily  seen  in  Europe.  It  consisted  regularly  of  an  arch  of  light 
five  or  twelve  degrees  above  the  horizon,  perfectly  quiet,  without  mo- 
tion or  rays.  The  inside  of  this  arch  was  sharply  defined,  and  the  so- 
called  dark  segment  wholly  free  from  light,  and  generally  free  from 
clouds  or  fog.  The  upper  limit  of  the  arch  was  not  sharply  defined,  and 
above  it  the  sky  was  somewhat  illuminated ;  occasionally  rays  issued 
from  this  side,  especially  when  several  such  arches  were  ananged  above 
each  other,  which  latter  appearance  was  not  rare.  The  brilliant  dra- 
pery and  beams  reaching  the  zenith,  so  common  in  Europe,  were  very 
seldom  seen. 

Nordenskiold  proposes  the  following  explanation,  namely,  that  the 
ordinary  auroral  arches  are  due  to  a  luminous  ring  that  remains  per- 
manently around  the  magnetic  pole  as  a  central  axis,  its  center  being 
about  2,000  kilometers  above  the  earth's  surface,  its  radius  0.32  of  the 
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earth's  radias,  and  the  plane  of  the  ring  perpendicular  to  that  ter- 
restrial radios  that  passes  through  its  center.  A  second  ring  in  the 
same  plane,  but  of  greater  diameter,  concentrically  surrounds  the  first. 
There  are,  therefore,  five  zones  to  be  distinguished  in  the  study  of  auro- 
ras :  (1)  A  circle  with  the  radius  of  8  degrees,  whose  center  lies  in  or  near 
Smith's  Sound,  within  which  the  aurora  is  seldom  seen,  and  then  only 
as  a  light  cloud  in  the  horizon ;  (2)  A  concentric  ring  8  degrees  out- 
side of  the  preceding,  where  the  single  aurora  arch  is  the  ordinary 
phenomenon ;  (3)  The  ring  between  circles  of  16  or  20  degrees  radius^ 
where  the  ordinary  arch  appears  near  the  zenith,  add  as  a  faint  lights 
or  else  it  appears  as  an  arch  to  the  north,  while  in  the  south  another 
aurora  appears ;  (4)  The  ring  between  circles  of  20  and  28  degrees  ra- 
dius where  auroral  rays  ordinarily  attend  the  arch  and  x>crhaps  even 
extend  to  a  second  luminous  ring ;  (5)  Between  the  circles  of  28  and 
33  degrees  radius,  the  inner  or  lower  arch  is  no  longer  seen,  but  the  mag- 
nificent drapery,  with  brilliant  and  moving  rays,  is  the  ordinary  phe- 
nomenon.   (Z.  0.  O.  M.J  XVII,  p.  232.) 

XI. — OPTICAL  PHENOMENA. 

Kerber  has  studied  certain  optical  phenomena  by  which  to  gain  some 
idea  of  the  altitude  of  the  earth's  atmosphere.  From  the  value  of  the 
constant  of  refraction,  {. «.,  5/^^3,  he  deduces  the  limiting  altitude  192.6^ 
kilometers.  But  from  a  more  critical  study  of  the  formula  he  deduces 
189.0  kilometers.  Al-Hazen's  method  of  determining  this  height  from 
observations  of  the  height  of  the  twilight  arc  that  rises  in  the  east  after 
the  sun  sinks  in  the  west,  or  vice  versa  in  the  morning,  gives  a  much 
lower  altitude,  but  this  is  apparently  due  to  the  fact  that  the  light  of  the 
twilight  arc  c-omes  from  those  lower  strata  that  contain  moisture  or  dust 
enough  to  reflect  a  sensible  amount  of  light  to  the  eye.  Nothing  can  be 
determined  from  this  as  to  how  much  higher  up  the  attenuated  air  ex- 
tends. {Z.  0.  0,  M.J  XVII,  p.  72.)  [It  is  to  be  hox)ed  that  photometric 
methods  may  yet  become  applicable  to  this  interesting  problem.  The 
remarkable  colors  of  the  twilight  and  dawn  during  the  latter  half  of  the 
year  1883  and  over  the  whole  world  show  that  at  very  great  heights  our 
atmosphere  is  subject  to  changes  that  only  affect  the  vision,  although 
they  may  sensibly  affect  temperatures  and  weather  at  the  surface  and 
are  in  some  cases  believed  to  have  connection  with  terrestrial  and  cosmio 
phenomena.] 

Exner  gives  some  of  the  results  of  critical  study  ui)on  the  scintilla- 
tion of  stars,  especially  with  the  Arago  scintillometer.  After  explaining 
the  various  special  phenomena  observed  by  Arago,  Marius,  Kicholson^ 
Montigny,  and  Bespighi,  he  proves  that  Arago's  theory  of  interference 
is  not  sustained,  and  we  must  abide  by^the  views  of  Hooke,  Newton^ 
Young,  Montigny,  namely,  that  the  cause  of  scintillation  is  to  be  found 
in  the  variable  refractions  experienced  by  the  rays  in  passing  through 
the  irregvlarities  of  the  atmosphere,  and  that  the  colored  rays  result 
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from  this  irregular  refiuction  combined  with  the  regular  atmospheric 
fipeotral  dispersion.    (Z.  0.  O.  3f.,  xvu,  p.  296.) 

Xn.— MISCELLANEOUS  APPLICATION. 

Koppen  gives  an  abstract  of  Hann's  paper  on  barometric  hypsome- 
try  that  was  published  in  1876,  but  seems  as  yet  little  known,  although 
the  main  novelty,  i.  e.^  Hann's  formula  for  decrease  of  vapor  tension  with 
altitude,  has  been  utilized  in  ITpton's  and  other  hypsometric  formulsB. 
Koppen  indorses  heartily  Hann's  method  of  approximating  when  the 
observations  of  humidity  have  not  been  made  at  either  station,  namely, 
to  assume  a  probable  value  of  the  relative  humidity  at  the  time  as  being 
better  than  Baaemfeind  and  Schrieber's  suggestion  to  adopt  a  normal 
monthly  value  for  the  locality,  since  the  absolute  humidity  varies  much 
more  than  the  relative.  By  assuming  the  vapor  tension, /(e)  as  ap- 
proximately dependent  principally  upon  the,  air  temperature,  f,  Hann 
finds  firom  winter  and  summer  observations  in  the  Alps  and  Himalaya 
f  (e)  =s  0.00154  +  0.000341 1,  and  introducing  this  into  his  formula  obtains 
as  a  modified  factor  for  the  temperature  correction  0.00400,  exactly  agree- 
ing with  La  Place. 

Possibly  a  still  better  method  is  the  following :  By  means  of  annual 
and  monthly  means  of  pressure  (B  and  h)  and  temperature  {if  and  f)  at 
two  stations  determine  the  temperature  constant;  for  St.  Bernard  and 
Oeneva  from  6  years  of  observation  Hann  finds 

h  =  18540  log  ^(l  +  0.0032 ^ J 

and  similarly  for  other  parts  of  the  world.  From  this  data  determine 
the  effect  of  geographical  location  on  these  constants  and  deduce  a  gen- 
eralized formula  for  application  anywhere.    {Z.  0.  O.  if.,  xvn,  p.  70.) 

Angot  replies  to  a  review  of  his  hypsometric  formula  and  tables  by 
maintaining  that  the  diurnal  and  annual  periodicity  in  altitudes  as  com- 
puted ordinarily  is  a  physical  necessity  that  ought  not  to  be  diminished 
or  suppressed  by  any  method  of  computation,  but  rather  brought  out 
in  its  rational  proportions  until  the  rational  physical  formula  for  its  cor- 
rection can  be  deduced.  He  seems  to  consider  that  since  the  warming 
of  the  atmosphere  causes  a  part  of  what  was  below  the  upper  station  to 
rise  by  expansion  until  it  is  above,  there  is  therefore  less  air  between 
the  two  stations,  and  the  barometric  difference,  as  well  as  the  computed 
hypsometric  difference,  should  be  less  during  day  and  summer  than 
during  night  and  winter. 

Hann  replies  to  this  insidious  error  that  the  temperature  term  in  the 
Laplace,  Angot,  Buhlmann,  and.  other  formulse  would  wholly  correct 
this  diurnal  and  annual  periodicity  if  only  the  true  air  temperature 
were  known  and  used ;  the  trouble  is  neither  in  the  local  peculiarities  nor 
in  the  barometer  nor  the  formula :  the  periodicity  in  barometric  hyp- 
sometry  is  not  a  physical  necessity  nor  a  fact  in  nature ;  it  is  a  result  of 
computations  based  on  man's  ignorance  of  the  air  temperature  and  of 
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the  effect  of  tbe  motion  of  the  air,  which  latter  has  therefore  gener^ly 
beeo  quite  left  out  of  conaideratioD.    (Z,  0.  0.  M,,  XTii,  p.  56.) 

Hoffman,  in  continuation  of  bis  long  Beries  of  studies  into  vegetable 
physiology,  states  that  in  the  (ietermiuatlon  of  the  thermal  constants 
of  vegetation  the  sommation  of  tbe  daily  maximum  positive  readings 
of  a  thermometer  in  sunshine  gives  far  better  results  than  the  use  of 
the  ordinary'  air  temperature,  since  the  plant  itself  is  mostly  exposed  to 
the  full  sunshine.  Tbe  error  of  the  air  temperature  method  is  often  10 
per  cent  of  the  total  temperature  sum,  while  that  of  the  sun  thermome- 
ter but  1  per  cent.  The  errors  of  the  former  method  are  least  iu  low 
and  shady  places,  but  become  very  large  when  applied  to  high  and 
mountain  regions,  wbere  the  shaded  thermometer  always  reads  much 
lower  than  the  sunshine  thermometer.  By  usiug  sunshine  or  insolation 
thermometers  of  perfectly  uniform  size  and  spherical  bulbs,  Hotfmau 
hopes  to  make  the  observation  at  neighboriog  stations  more  perfectly 
comparable,  and  refers  with  satisfaction  to  the  progress  made  in  this 
respect  by  Dr.  J.  Ziegler,  of  Frankfort.  [It  would  seem  that  the  ther- 
mometers used  are  ordinary  bright  bulb  with  a  brass  scale  and  not  in 
vacuo,  EUid  which  always  agree  within  '2°  centigrade.  Whatever  objec- 
tion there  may  have  been  to  the  bright  and  black  bulb  in  vacuo,  or  the 
Arago-Davy  actinometer,  as  a  means  of  obtaining  the  relative  intensity 
of  sunshine,  have,  I  think,  been  mostly  removed  by  recent  researches 
of  Prof.  Ferrel,  now  in  press,  andit  would  seem  that  this  instrument 
should  be  substituted  for  the  thermometer  in  air.] 

The  comparative  observations  made  by  Hoffman  at  low  and  at  ele- 
vated points  show  clearly  the  effect  of  superincumbeut  air,  mist,  haze, 
smoke,  &c ;  thus  the  differences  between  the  reading  of  the  same  ther- 
mometer exposed  ten  or  twenty  minutes  iu  the  sunshine  and  then  in 
the  shade  in  calm  and  under  very  clear  skies,  gave  for  Oiesen,  altitude 
4d2  feet,  4°.9  centigrade,  while  observations  on  mountains  5,000  to  8,000 
fe^  high,  give  IG°A  centigrade.  Selecting  only  observations  made  on 
the  same  day  as  given  by  Hoffman,  I  have  compiled  tbe  following 
nearly  comparable  results : 
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These  di£ferences  are  appareutly  largely  dne  to  mechanical  imparl  lies 
in  the  atmosphere,  such  as  are  washed  away  by  every  rain  or  snow-fall, 
and  their  importance  can  be  seen  from  the  fact  that  from  observations 
on  the  Brocken  it  is  proved  that  only  one-thini  of  the  sunrises  and  sun- 
sets can  be  clearly  seen  and  these  are  pretty  uniformly  distributed 
through  the  year.  « 

The  ordinary  observation  of  amount  of  cloudiness  gives  little  or  no 
idea  of  this  obscuration  of  the  solar  rays }  thus  during  the  interval  cov- 
ered by  the  alK)ve  observations  the  average  cloudiness  for  all  the  above 
high  stations  was  almost  exactly  the  same  as  for  the  low  station  Gies- 
sen. 

The  thermal  constant  of  vegetation  must,  of  course,  begin  at  some 
epoch  uniform  for  all  plants.  Hoffmann  confines  himself  to  plants  with 
closed  winter  buds  and  takes  the  time  of  first  swelling  of  the  buds  as 
the  date  for  which  to  begin  the  summation  of  temperature. 

In  order  to  ascertain  this  movement  he  paints  in  black  a  broad  Hue 
on  one  side  of  the  trees  and  daily  observes  with  a  lens  until  he  discerns 
white  lines  breaking  open  in  the  blackened  portion ;  he  finds  that  the 
dates  can  be  thus  ascertained  to  within  one  day  when  the  temperature 
rapidly  increases,  but  to  only  within  a  week  when  the  temperature  in- 
creases slowly  and  regularly.    {Z.  0.  O.  Jlf.,  xvn,  p.  30.) 
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By  George  F.  Barker, 

ProfesBCT  of  Physics  in  the  University  of  Pennsylvaniaj  Philadelphia, 


GENERAL. 


The  progress  of  physical  science  for  the  year  1883  has  been  very  con- 
siderable, especially  in  the  department  of  electricity.  This  advance, 
however,  has  been  made  chiefly  in  the  applications  of  known  electrical 
principles,  rather  than  in  the  discovery  of  new  ones. 

In  a  lecture  before  the  Eoyal  Institution,  Sir  William  Thomson  has 
discussed  the  ^<  size  of  atoms,"  using  the  terms  atom  and  molecule 
synonymously.  He  takes  the  broad  view  that  matter,  though  we  may 
conceive  it  to  be  infinitely  divisible,  is  not  infinitely  divisible  without 
decomposition;  and  hence  that  the  question  whether  we  can  divide  a 
piece  of  glass  into  pieces  smaller  than  the  1-100,000  of  a  centimeter  in 
diameter,  and  so  on,  without  breaking  it  up  and  making  it  cease  to  have 
the  properties  of  glass,  just  as  a  brick  has  not  the  properties  of  a  brick 
wall,  is  a  very  practical  one.  As  the  result  of  four  independent  lines  of 
argument,  the  molecules  of  ordinary  matter  would  seem  to  be  from  the 
1-10,000,000  to  the  1-100,000,000  of  a  centimeter  in  diameter.  These 
four  lines  of  reasoning  are  founded  respectively  on  the  undulatory 
theory  of  light,  on  the  phenomena  of  contact  electricity,  on  capillary  at- 
traction, and  on  the  kinetic  theory  of  gases,  the  lecture  being  devoted 
to  their  development.    (Nature^  June,  July,  1883,  xxvni,  203,  250,  274.) 

Reinold  and  Eiicker  have  communicated  to  the  Royal  Society  the 
results  of  their  investigation  of  liquid  films,  measuring  the  thickness 
of  such  films  when  so  thin  as  to  exhibit  the  black  of  the  first  order  of 
Newton's  rings.  They  used  two  methods  for  this  purpose;  one,  based 
on  a  determination  of  the  electrical  resistance  of  a  cylindrical  black 
soap-film,  the  thickness  being  calculated  by  means  of  Ohm's  law;  and 
the  other  an  optical  method,  dex)ending  upon  the  displacement  of  inter- 
ference fringes  when  one  of  the  interfering  beams  traversed  several 
films  which  were  afterward  broken.  The  mean  of  the  electrical  measure- 
ments gave  a  thickness  of  11.8x10-*  millimeters;  that  of  the  optical 
method,  one  of  11,4x10"*  millimeters.    These  results  are  of  interest 
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in  connection  wirli  Sir  William  Thomson's  lecture  noted  above.  If,  as 
he  stalcK,  the  size  of  the  molecules  of  this  liquid  is  between  2x10-* 
and  Ix  10~^  millimeteis,  it  follows  that  the  thinnest  film  measured  by 
the  authors,  7.2x10~^  millimeters,  must  contain  not  less  than  3  nor 
more.than  720  molecules  in  its  thickness.  As  to  the  surface  tension 
in  riateau's  fjlyceric  liquid,  the  authors  ijive  it  as  about  57  dynes  per 
linear  centimeter.  Assuming  that  the  thinnest  film  measured  had  for 
its  thickness  twice  the  radius  of  molecular  attraction,  the  averajje  stress 
parallel  to  the  surface  must  be  I.tix  10*  dynes  per  square  centimeter,  or 
eight  times  greater  than  is  required  to  tear  brick  asunder.  If  this 
radius  is  the  same  for  all  substances,  the  stress  in  the  surface  of  mer- 
cury in  contact  with  air  must  be  nearly  ten  times  greater  than  in  the 
glyceric  liquid,  or  one-fifth  of  the  tension  required  to  rupture  steel  bars. 
[Nature,  June,  August,  1883,  xxviii,  142,  389.) 
The  Adams  i)rize  essay  of  the  University  of  Cambridge  for  the  year 

1882,  on  the  subject  of  the  motion  of  vortex  rings,  written  by  J.  J. 
Thomson,  has  been  published.  It  continues  the  work  already  done  in 
this  direction  by  von  Helmholtz  and  Sir  William  Thomson,  and  carries 
the  theory  of  vortex  atoms  to  such  a  stage  that  in  certain  general  respects 
it  may  be  ai)plied  to  the  theory  of  gases.  Indeed,  the  author  c<includes 
that  the  accurate  observation  of  the  phenomena  of  thermal  effusion  will 
enable  a  <lecision  to  be  reached  between  the  vortex  atom  theory  and 
the  ordinary  kinetic  theory  of  gases.  {Nature,  December,  1883,  xxix, 
193.) 

The  meaning  of  the  word  *' force"  continues  to  be  the  subject  of  dis- 
cus^ion.  Lamb  snggests  that  the  true  and  ])roper  basis  of  statics  is  to 
be  sought  for  in  the  i»rinciples  of  linear  and  angular  momentum.  Two 
forces  are  equivalent  only  when  they  produce  the  same  rate  of  change 
of  momentum  in  any  assigned  direction,  and  the  same  rate  of  change  of 
moment  of  momentum  about  any  assigned  axis.  Two  sets  of  forces  aie 
in  equilibrium  when  they  produce  no  eft'ect  on  either  the  linear  or  the 
angular  momentum  of  any  system.  Close  points  out  the  necessity  of  a 
more  carelul  distinction  between  force  proper — the  time-rate  of  i*hange 
of  momentum  or  the  space-rate  of  change  of  energy — and  what  he  calls 

impulsion;  the  former  being  repiesented  by  F  and  the  latter  by  fF  (it; 

or,  assuming  F  constant,  by  Ft.  Tait,  in  a  pai)er  on  the  laws  of  mo- 
tion presente<l  to  the  Koyal  Society  of  Edinburgh,  maintains  that  force, 
being  simply  the  time-rate  of  change  of  momentum,  has  no  real  or  ob- 
jective existence  whatever,  matter  and  energy  alone  being  the  only 
objective  realities.     (Phil.  Mag,,  March,  April,  November,  Deceml)er, 

1883,  V,  XV,  187,  248;  XVl,  387,  439.) 

Smith  has  suggested  a  modification  of  the  ordinary  ergometer  (dyna- 
mometer). It  consists  of  a  hollow  shaft  carrying  three  pulleys;  one  of 
these  is  loose,  one  is  fast  to  the  shaft,  and  the  third  is  geared  to  the 
second  by  three  miter-wheels.    The  two  of  these  whose  axes  are  perj)en- 
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dicnlar  to  the  shaft,  carry  pulleys,  ou  each  of  which  winds  a  cord  attached 
to  a  cross-bar,  fastened  at  it^  middle  point  to  a  8X)iral  spring  within 
the  shalt.  If  the  second  and  third  main  pulleys  do  not  move  together, 
the  cross-head  is  moved  forward,  stretching  the  spring  and  moving  an 
index  attached  to  a  rod  running  through  the  shaft.  To  this  rod  any 
suitable  integrator  may  be  attached.  Subsequently,  Smith  has  pro- 
I>08ed  to  show  by  inspection  the  rate  at  which  energy  is  being  trans- 
mitted, by  means  of  two  cross-wires  perpendicular  to  each  other,  one 
of  which,  moving  horizontally,  indicates  the  tension  on  the  belt  in 
I>ounds,  while  the  other,  moving  vertically,  shows  the  velocity  at  any 
instant,  in  feet  per  second.  The  point  of  intersection  of  these  wires 
would  represent,  on  a  suitable  scale,  the'  numl  er  of  footpounds  which 
is  being  transmitted  per  second.  {Phil.  Mag.,  February,  June,  1883, 
XV,  87,  434.) 

Paquet  has  devised  a  simple  apparatus  for  illustrating  the  laws  of 
free  fall  under  the  action  of  gravity.  Two  weights  are  allowed  to  fall 
freely  between  vertical  wires.  One  of  these,  being  started  first,  falls 
for  a  time  t  and  then  reaches  and  releases  the  second.  A  stage,  as 
much  below  the  second  weight  as  this  is  below  the  starting  point  of  the. 
first,  arrests  this  second  weight  after  a  second  time  /.  If  now  a  second 
stage  be  so  adjusted  as  to  stop  the  first  weight  at  the  same  instant,  it 
will  be  found  that  this  weight  has  fallen  exactly  4  times  as  far  in  2  sec- 
onds as  the  first  has  in  1.  If  the  stage  be  placed  below  the  second 
weight  at  one-quarter  of  the  distance  which  this  weight  is  below  the  first, 
and  this  experiment  is  repeated,  it  will  be  seen  that  in  thrice  the  time 
the  first  weight  has  fallen  over  9  times  the  distance.  {Jour.  Phys.^  May, 
1883,  II,  II,  226.) 

B^qui^  has  suggested  placing  a  metallic  point  on  the  axis  of  the  pulley 
of  the  Atwood  machine,  so  that  at  each  revolution  it  should  touch  a 
mercury  surface  and  close  the  circuit  of  a  Morse  register,  thus  record- 
ing the  velocities.     {Jour.  Pkys.j  July,  1883 ;  II,  ii,  323.) 

Gilbert  has  described  a  modification  of  Foueault's  gyroscope  for  show- 
ing the  earth's  rotation.  It  consists,  like  the  gyroscope,  of  a  heavy 
revolving  disk  mounted  in  a  frame.  But  the  frame  is  supported  on 
delicate  knife-edges,  the  axis  of  rotation  being  vertical,  and  the  whole 
is  adjusted  so  that  the  center  of  gravity  is  on  the  axis  of  suspension. 
By  means  of  a  small  weight,  movable  in  the  prolongation  of  the  axis  of 
the  disk,  the  center  of  gravity  could  be  lowered  slightly  so  as  to  oscil- 
late like  a  pendulum  about  the  knife  edges.  If  now  the  disk  be  revolved 
150  to  200  times  a  second,  and  the  frame  be  plarjed  on  the  knife-edges, 
the  line  joining  them  being  in  the  plane  of  the  meridian,  the  axis  of 
rotation  is  displaced  from  the  vertical  to  one  side  or  the  other  according 
to  the  direction  of  rotation.  The  results  agree  with  theory.  {Jutir.  Phys,^ 
March,  1883,  II,  ii,  101.) 

Bosanquet  has  proposed  a  simple  mode  of  dividing  inch  and  meter 
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scales.  To  the  screw  of  his  slide  rest,  the  pitch  of  which  was  one-eighth 
of  an  inch,  a  micrometer  head  was  attached  having  two  rows  of  holes, 
one  of  25  and  the  other  of  127.  On  the  former  row,  30  holes  correspond 
obviously  to  one-tenth  of  an  inch,  4  to  one-fiftieth,  and  2  to  one  hun- 
dredth. On  the  latter,  40  holes  give  one  millimeter,  4  holes  one-tenth 
of  a  millimeter,  &c.    {Phil  Mag.,  March,  1883*  V,  xv,  217.) 

Extended  descriptions  have  been  published  of  the  buildings  and  ap- 
))aratns  of  the  International  Bureau  of  Weights  and  Measures,  now 
located  in  the  Park  of  St.  Cloud,  near  Paris.  This  bureau  was  origi- 
nated in  1875,  and  had  for  its  object  the  securing  of  an  accurate  interna- 
tional metric  system.  Sixteen  countries  are  represented  in  it  and  con- 
tributed a  million  francs  toward  its  expenses.  The  apparatus  employed 
is  the  most  perfect  attainable,  and  the  measurements  are  made  with  the 
greatest  possible  accuracy.    {Nature,  September,  1883,  xxvni,  464, 592.) 

The  foot-measure  in  China  varies  largely  with  different  trades  and  in 
different  parts  of  the  country.  The  carpenter's  rule  nt  Ningpo  has  a 
foot  of  less  than  10  inches,  while  that  of  the  junk-builders  at  Shang- 
hai has  a  foot  of  nearly  16  inches.  The  standard  foot  of  the  Pekin  Im- 
perial Board  of  Works  is  12J  inches.  A  copper  foot-measure  of  the  year 
A.  D.  81  is  9J  inches.    {Nature,  June,  1883,  xxvm,  207.) 

Tresca  has  communicated  to  the  French  Academy  the  results  of  his 
examination  of  two  platinum  meters  which  originally  belonged  to  Prony 
and  were  used  by  him  in  the  early  part  of  the  century,  in  connection 
with  the  labors  of  the  first  metric  commission.  Both  are  end  meters, 
but  one  of  them  is  also  a  line  meter.  One  of  the  end  meters  is  13.98 
microns  shorter  than  the  meter  of  the  archives ;  the  other  end  meter 
is  7.94  microns  shorter,  while  the  line  meter  upon  the  latter  is  30.55  mi- 
crons shorter.    {C.  R.,  March,  1883,  xcvi,  667.) 

Terquem  has  described  an  improved  cathetometer  constructed  for 
him  by  Dumoulin-Froment.  Among  other  modifications,  this  instni- 
ment  has  only  a  single  slide,  the  telescope  being  carried  on  a  plate  mov- 
ing on  the  face  of  this  slide  by  means  of  a  micrometer  screw.  This  very 
considerable  improvement  was  used  in  cathetometers  constructed  by 
William  Grunow,  of  New  York,  ten  or  twelve  years  ago.  The  reading 
is  to  0.01  millimeter.    (J.  Fhys.,  November,  1883,  II,  ii,  496.) 

Eayleigh  has  suggested  the  use  of  an  electro-magnetic  damping  appa- 
ratus to  control  the  oscillations  of  a  balance.  Two  magnets  of  steel 
wire  3  or  4  inches  long  are  attached  vertically  to  the  scale-pans  and 
underneath  one  of  them  is  fixed  a  coil  of  insulated  wire  of,  perhaps, 
fifty  or  one  hundred  turns  and  4  or  5  inches  in  diameter,  placed  imme- 
diately under  the  balance  case.  On  completing  the  circuit  of  a  Le- 
c'ancbe  cell  through  the  coil  by  means  of  a  key,  at  suitable  intervals, 
the  beam  may  be  brought  to  rest  very  promptly.  He  has  also  sug- 
gested quicker  vibrating  beams,  the  delicacy  being  restored  by  magni- 
fying the  displacement  by  means  of  a  lens,  the  scale  being  illuminated 
if  necessary.    {Nature,  November,  1883,  xxix,  91.) 
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MECHANICS. 

1.  Of  Solids. 

Kalischer  has  studied  the  molecular  structure  of  metals  by  removing 
the  surface  by  means  of  a  suitable  liquid.  The  crystalline  structure 
is  generally  developed  in  this  way ;  though  sometimes  an  electrolytic 
current  is  necessary,  the  metal  being  made  the  positive  electrode.  It 
appears  from  these  experiments  that  nearly  all  the  metals  have  a  crys- 
talline structure,  but  that  mechanical  treatment  in  general  causes  this 
structure  to  disappear.  Heat,  however,  causes  a  return  to  the  crystal- 
line condition.  Hence  the  explanation  of  the  increase  of  conducting 
power  in  metals  by  the  process  of  annealing.  {J.  Phys,^  June,  1883,  U, 
n,285.) 

The  publications  of  the  Vega  expedition  contain  a  memoir  by  Petter- 
son  on  the  properties  of  water  and  ice,  in  which  the  discovery  is  an- 
nounced that  in  the  vicinity  of  the  melting  point  the  volume  of  ice  de- 
creases as  the  temperature  rises.  With  the  purest  distilled  water,  the 
ice  did  not  begin  to  contract  till  the  temperature  rose  to  —  0.03°  C.  With 
ice  made  from  water  from  the  laboratory  stone  jar,  the  contraction  be- 
gan at  — 0.30  0.  With  sea-water  of  specific  gi^avity  of  1.0003,  contain- 
ing —  0.014  per  cent,  of  chlorine,  the  ice  began  to  contract  at  —  4° 
C;  with  that  of  1.00534  gravity  and  0.373  per  cent,  chlorine,  the  con- 
traction began  at  — 14^  C.  j  and  with  that  of  1.0094  and  0.649  of  chlo- 
rine, it  began  to  contract  at  — 19^  C.  Moreover,  the  author  finds 
that  sea- water  ice  contains  more  sulphates,  the  brine  more  chlorides, 
than  the  sea- water  itself.    {NaiAire^  August,  1883,  xxYin,  417.) 

2.  Of  Liquids. 

The  experiments  upon  the  compressibility  of  liquids  thus  far  made 
go  to  show  that  water  is  an  exception  to  the  general  law  that  the  coef&- 
cient  of  compressibility  increases  with  the  temperature.  The  most  ac- 
curate of  these  experiments,  however,  those  of  Grassi,  were  made  at 
temperatures  below  53o.3  0.  Pagliani  and  Vicentini  have  repeated 
these  experiments,  using  distilled  and  recently  boiled  water,  and  ex- 
tending the  temperature  to  100°.  They  have  reached  the  interesting 
result  that  between  0^  and  55^  the  coefficient  decreases  as  the  temi)era- 
ture  rises,  as  Grassi  had  observed ;  but  that  between  55^  and  100^,  it 
increases  with  the  temperature,  like  that  of  other  liquids.  Hence  a  tem- 
perature exists  for  which  the  compressibility  has  a  maximum  value. 
(J.  Phys.j  October,  1883, 11, 11,  461.) 

Yolkmann  draws  the  following  conclusions  from  his  experiments  on  the 
cohesion  of  saline  solutions  :  (1)  The  cohesion,  or  the  superficial  tension, 
is  modified  only  very  slightly  by  traces  of  impurities  5  (2)  the  specific 
cohesion  of  a  saline  solution  diminishes  generally  as  the  amount  of  the 
salt  present  increases,  the  capillary  constant  proportionally  increasing; 


576  SCIENTIFIC   BECOBD   FOB   188S. 

(3)  if  the  salts  be  grouped  accordiug  to  their  formalas,  the  cohesion  for 
any  group  increases  as  the  molecular  weight  diminishes ;  and  (4)  when 
the  cohesion  of  saline  solutions  is  known,  that  of  water  being  also  known, 
and  the  adhesion  of  water  and  the  anhydrous  salt,  the  cohesion  of  the 
anhydrous  salt  may  be  calculated.  When  the  adhesion  between  the 
anhydrous  salt  and  water  is  less  than  half  the  sum  of  the  cohesions  of 
the  water  and  the  anhydrous  salt  respectively,  the  solid  body  cannot 
l>e  mixed  with  water  in  all  proportions,  ( Wied.  Ann.j  xvii,  353  j  J.  Phys,, 
April,  1883,11,11,  188.) 

Krouchkoll,  finding  that  insulating  liquids,  such  as  carbon  disulphide, 
ether,  turpentine,  not  miscible  with  water,  acquire  by  contact  with  this 
liquid  very  decided  conducting  power,  was  led  to  examine  the  question 
whether  the  capillary  constant  at  the  surface  of  such  a  liquid  and  water 
did  not  vary  under  the  ivction  of  an  electro-motive  force.  The  results 
show  that  tlie  constant  does  vary,  and  in  the  same  direction  as  that  of 
the  water-mercury  surface.  The  higher  the  resistance  of  the  liquid, 
the  greater  the  electro-motive  force  required  to  obtain  the  result.  (C. 
R,  June,  1883,  xcvi,  1725.) 

Pribram  and  Hand!  have  reached  the  following  conclusions  with  ref- 
erence to  the  specific  viscosity  of  liquids  in  relation  to  their  chemical 
constitution :  (1)  Of  two  isomeric  ethers,  whose  isomerism  consists  in  a 
simple  exchange  of  acid  and  alcoholic  radical,  that  possesses  the  high- 
est viscosity  whose  alcohol  radical  is  highest  in  fhe  series ;  (2)  the  dif- 
ferences in  the  viscosity  for  equal  volumes  vary  as  the  difference  of  the 
molecular  weights  of  the  nulicals  which  the  ethers  contain;  (3)  when  the 
isomerism  consists  in  the  arrangement  of  the  atoms  within  the  radical, 
then  that  ether  which  contains  the  normal  arrangement  has  always  the 
greatest  viscosity,  whether  the  normal  radical  be  oxygenated  or  not: 

(4)  in  aldehydes,  propylic  alcohols,  nitropropanes,  butyric  acids,  and 
Inityl  iodides,  those  having  the  noruial  grouping  show  the  maximum 
viscovsity,  while  for  the  halogen  ethers  of  propyl,  butyl  alcohol,  and 
nitrobutane  the  reverse  is  the  case;  (5)  the  halogen  comi^ounds  of 
propyl  and  allyl,  as  well  as  the  acetates,  show  nearly  equal  viscosities ; 
while  in  the  alcohols  which  differ  by  two  atoms  of  hydrogen  only,  the 
viscosity  of  allelic  alcohol  is  considerably  less  than  that  of  propylic; 
((>)  aldehyde,  which  has  two  atoms  of  hydix>gen  less  than  alcohol,  shows 
a  markeil  diminution  of  viscosity;  and  (7)  the  increase  of  viscosity  is 
in  general  proportional  to  the  increase  of  molecular  weight ;  the  coeffi- 
cient of  increase,  however,  depending  on  the  structure  of  the  molecule, 
is  constant  only  when  the  terms  of  the  homologous  series,  consideretl 
as  binary  compounds,  contain  a  constant  compound  and  a  single  varia- 
ble.    {J.  Phys.j  March,  1883,  11,  ii,  141.) 

Warburg  and  Babo  have  sought  to  determine  the  relation  between 
viscosity  and  density  in  fluids.  According  to  the  law  of  Maxwell  the 
viscosity  of  a  gas  measured  by  the  coefidcient  of  friction  is  independent 
of  the  density.    Experiments  were  made  with  carbon  dioxide  both  in 
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the  liquid  and  the  gaseous  condition  under  pressures  up  to  120  atmos- 
pheres, the  viscosity  being  measured  by  the  velocity  of  flow  through 
capillary  tubes.  The  gas  above  the  critical  temperature  showed  no 
minimum  of  viscosity  at  the  maximum  of  compressibility,  but,  on  the 
contrary,  the  viscosity  increased  with  the  density.  When  the  density,^ 
however,  reached  500  times  its  normal  value,  the  coeflBcient  of  friction 
exceeded  its  normal  value  only  9  per  cent.  With  a  constant  density' 
the  influence  of  temperature  is  feeble,  though  the  viscosity  appears  to 
increase  slowly  with  the  temperature.  The  liquid  has  the  smallest  vis- 
cosity hitherto  observed,  its  coeflScient  at  15^  being  14.6  times  less  than 
that  of  water,  and  increasing  with  the  density.  For  densities  near  0.8, 
the  viscosity  has  a  minimum  value  for  the  temperature  of  20°  to  32o.G. 
(J.  Fhys.j  March,  1883,  II,  ii,  142.) 

Stables  and  Wilson  have  tested  experimentally  the  supposition  of 
Plateau  that  the  surface  viscosity  in  some  liquids  is  greater  than  the 
interior  viscoscity.  They  used  for  the  x)urpose  a  solution  of  saponin, 
in  which  this  property  is  marked,  determining  the  viscosity  by  the  tor- 
sional oscillation  of  a  nickel-plated  brass  disk.  The  results  obtained 
show  that  whereas  the  resistance  oflFered  to  an  oscillating  disk  2°»"»  thick 
in  the  surface  of  water  is  only  about  half  what  it  is  in  the  interior,  at 
the  surface  of  a  2  per  cent,  saponin  solution  it  is  at  least  600  times 
greater  than  in  the  interior^  The  ratio  of  resistances  in  the  case  of  the 
saponin  solution  and  water  is  at  the  surface,  1261 ;  at  0™™.l  below  the 
surface,  33;  while  in  the  interior  it  is  1.2.  {Phil  Mag.j  June,  1883,  V, 
XV,  406.) 

Wiedemann  has  examined  the  question  of  the  condensation  of  liquids 
upon  solid  surfaces,  and  comes  to  the  conclusion  that  it  is  an  entirely 
inappreciable  quantity.  (Wied.  Ann.^  xvii,  988;  J.  Phys.^  II,  ii,  232; 
Phil.  Mag.  June,  1883,  V,  xv,  440.) 

Solution  is  ordinarily  explained  by  supposing  that  the  salt  combines 
first  with  a  portion  of  water  to  form  a  hydrate  more  or  less  stable,  and 
then  that  this  hydrate  dilfui^es  through  the  mass  forming  a  homogeneous 
mixture.  Nicol  has  suggested  the  hypothesis  that  'Hhe  solution  of  a 
salt  in  water  is  a  consequence  of  the  attraction  of  the  molecules  of  water 
for  a  molecule  of  salt  exceeding  the  attraction  of  the  molecules  of  salt 
for  one  another."  As  the  number  of  dissolved  salt  molecules  increases, 
the  attraction  of  the  dissimilar  molecules  is  more  and  more  balanced 
by  the  attraction  of  the  similar  molecules;  and  when  these  two  forces 
are  in  equilibrium  saturation  takes  place.  The  author  gives  experimental 
proof  of  the  correctness  of  this  hypothesis.  (Phil  Mag,^  February,  1883, 
V,  XV,  91.) 

Gernez  has  measured  the  duration  of  solidification  in  the  case  of  sur- 
fused  bodies.  Using  phosphorus,  for  example,  in  a  glass  tube  not  exceed- 
ing 2"'™.7  in  diameter,  bent  in  a  U  form,  the  column  being  6  or  7  deci- 
meters long,  the  whole  was  placed  in  a  water  bath  at  a  temperature 
above  the  fusing  point.  It  waB  then  transferred  to  a  water  bath  main- 
II.  Mis.  69 37 
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tained  at  a  coustaDt  temperature  below  the  fusing  point  After  an  hour 
solidification  was  induced  by  contact  with  a  fragment  of  solid  phos- 
phorus, the  time  being  chronographically  recorded.  The  progress  of  the 
solidification  is  readily  observed,  the  colorless  and  transparent  liquid 
becoming  opaque.  At  the  instant  the  opacity  reaches  the  end  of  the 
column  another  chronographic  record  is  made.  Where  the  solidification 
is  very  rapid  a  tuning-fork  chronograph  is  necessary.  The  author  finds, 
(1)  that  the  duration  of  solidification  is  uniform  for  equal  lengths  of 
column ;  (2)  that  the  velocity  of  solidification  is  independent  of  the  tem- 
perature at  which  the  phosphorus  has  been  melted;  and  (3)  that  this 
velocity  increases  from  1°»™.C  per  second  at  43o.8,  to  353™™.35.  per  sec- 
ond at  360,  and  1030°»°'.7  at  24o.9.     (Jour.  Phys,,  April,  1883,  II,  ii,  169.) 

Wiedemann  has  modified  the  ordinary  pyknometer  by  attaching  to 
it  by  a  ground  joint  a  tube  with  a  lateral  funnel  for  attaching  it  to  a 
mercury  pump.  After  weighing  the  bottle  and  the  stopper  separately 
they  are  put  together,  connected  with  the  exhaust  tube,  exhausted, 
filled  with  water  from  the  funnel,  freshly  boiled,  and  weighed.  The 
powder  is  then  introduced  and  the  operation  is  repeated.  The  results 
agree  \a  the  third  decimal  place.  ( Vfied,  Ann.,  xvii,  983;  Phil,  Mag.j 
May,  1883,  V,  xv,  369.) 

Decharme  has  continued  his  hydrodynamic  experiments,  and  has  suc- 
ceeded in  imitating  by  means  of  liquid  or  gaseous  current^  various 
physical  effects  produced  by  electricity  or  magnetism ;  such,  for  example, 
as  Kobili's  rings,  magnetic  spectra,  stratification  of  the  electric  discharge, 
projection  of  a  metallic  wire  volatilized  by  an  electric  discharge,  Lich- 
tenberg's  figures,  &c.  He  observes  that  aspiration  corresponds  to  posi- 
tive electrification  in  its  effects,  and  a  blast  to  negative.  {Ann.  Chim. 
Phys.,  February,  July,  1883,  V,  xxviu,  198;  xxix,  404.) 

Pfaundler  has  observed  the  explosion  of  a  glass  tube  filled  with  liquid 
carbon  dioxide,  the  lower  portion  of  which  was  immersed  in  a  mixture 
of  solid  CO2  and  ether,  and  contained  crystallized  COj.  The  tube  had 
frequently  been  exposed  to  a  temperature  of  31^.  It  is  supposed 
that  the  tube  had  been  made  brittle  by  the  low  temperature,  though 
Daguenet  thinks  it  more  probable  that  the  expansion  of  the  solid  crys 
tallice  mass  fractured  the  tube.  Pfaundler  has  called  attention  also 
to  the  explosion  of  a  zinc  gasometer  which  had  contained  oxygen  for 
six  months,  when  a  lighted  taper  was  used  to  test  the  gas.  It  is  sup 
posed  that  the  water  in  the  tank  had  absorbed  acid  vapor  from  the 
laboratory,  and  that  these  acted  on  the  zinc,  generating  hydrogen  within 
the  gasometor.  (  Wied.  Ann.,  xvii,  170,  175 ;  J.  Phys,^  April,  1883,  II, 
II,  191.) 

3.  Of  Oases. 

Terquem  demonstrates  the  law  of  Archimedes  for  gases  by  suspending 
a  glass  balloon  in  a  bell  jiir  by  means  of  a  silk  filament  passing  through 
the  neck,  the  balloon  being  supported  on  one  arm  of  a  hydrostatic  bal- 
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ance.  On  passing  into  the  bell  jar  a  ciUTent  of  dry  air,  and  adjusting 
to  zero  by  a  suitable  tare,  the  apparatus  is  ready  for  experiment.  On 
introducing  a  current  of  dry  hydrogen  the  balloon  rises  and  the  weights 
are  adjusted  nearly  to  equilibrium.  The  current  of  gas  is  then  arrested 
and  the  exact  balance  obtained.  The  hydrogen  is  then  replaced  by 
illuminating  gas  and  the  experiment  repeated.  A  third  experiment  is 
made  with  dry  carbon  dioxide.  From  the  data  thus  obtained  the  den- 
sity of  the  coal  gas  is  calculated.     {Jour.  Phys.j  January,  1883,  II,  ii,  29.) 

Cooke  has  proposed  a  simple  method  of  calculating  the  correction 
required  for  the  buoyancy  of  the  atmosphere  when  the  volume  of  the 
body  weighed  is  unknown.  If  30  inches  be  assumed  as  the  barometric 
standard,  a  variation  of  0.1  inch  will  affect  the  buoyancy  by  one  three- 
hundredth.  Again,  assuming  27^  C.  as  the  temperature  standard, 
which  is  300O  on  the  absolute  scale,  a  variation  of  one  degree  will  also 
affect  the  buoyancy  by  one  three  hundredth ;  i,  e,,  one  degree  variation 
in  temperature  produces  the  same  effect  on  the  buoyancy  as  a  change 
of  O.l  inch  in  the  pressure.  The  correction  for  temperature,  which  is 
the  more  important  of  the  two,  is  effected  by  simplj^  adding  to  the 
observed  height  of  the  barometer,  given  in  tenths  of  an  inch,  the  differ- 
ence between  27^  C.  and  the  observed  temperature.  By  means  of  a  few 
weighings,  taken  under  as  great  a  variation  of  temperature  and  press- 
ure as  possible,  the  quotient  of  the  difference  in  weight  by  the  cor- 
rected barometer  difference  gives  the  difference  in  weight  corresponding 
to  one  tenth  of  an  inch  difference  in  pressure.  By  multiplying  now  the 
difference  between  300  and  the  corrected  barometric  heights  by  the  con- 
stant thus  obtained,  and  adding  or  subtracting  this  product,  as  the  case 
may  be,  to  or  from  the  observed  weights,  the  weighings  are  all  reduced 
to  the  standard  of  30  inches.     (Aw.  J.  Sci.y  July,  1883,  III,  xxvr,  38.) 

Edelmann  proposes  to  determine  the  relative  density  of  two  gases  by 
causing  two  columns  of  these  gases  of  the  same  height  to  act  on  an 
elastic  membrane,  the  disphicement  of  which  is  very  accurately  meas- 
ured. The  membrane  employed  is  like  that  used  in  an  aneroid  barom- 
eter, mounted  on  a  metallic  box  30  centimeters  in  diameter,  the  two 
sides  of  the  box  communicating  with  vertical  tubes  about  2  meters  long, 
containing  the  gases.  The  movement  of  the  membrane  operates  a  lever 
carrying  a  mirror,  by  the  aid  of  which,  with  a  telescope  and  scale,  very 
slight  displacements  may  be  read.  In  the  author's  apparatus  one-tenth 
of  a  millimeter  on  the  scale  ex)rresi)onds  to  less  than  one  millionth  of  an 
atmosphere  in  the  box.  {Carl.  Rep,,  xvii;  J.  Phys.,  June,  1883,  II,  ii, 
285.) 

Amagat  has  published  four  memoirs  upon  the  compressibility  of  gases. 
In  the  first  he  considers  certain  objections  raised  against  his  apparatus 
or  method ;  in  the  second  he  treats  of  the  compressibility  of  air  and 
of  carbon  dioxide  from  one  to  eight  atmospheres  pressure  and  from  20^ 
to  300^  C;  in  the  third  the  compressibility  of  rarefied  air,  hydrogen, 
and  carbon  dioxide  is  considered;  and  the  fourth  is  on  a  new  form  of 
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tbe  TolaAoiif  (vpt)=:0  in  gases,  ami  ou  the  law  of  expausioti  ot  gai$ei^ 
at  coiiKtant  volume.  (Ann,  Vhim.  Phys.,  April,  1883,  V,  xxviii,  466, 
404,  480,  500.) 

Vernoii  Harcourt  has  devised  an  instrament  for  giving  by  simple  in- 
spection the  volume  of  a  mass  of  air  which,  saturated  with  humidity,  is 
capable  of  occupying  unit  volume  under  normal  conditions.  By  divid- 
ing the  volume  of  a  gas  by  the  indications  of  the  instrument  it  is  re- 
duced to  the  normal  standard.  The  author  has  given  to  tbe  apparatus 
the  name  of  aerorthometcr.  (Proc.  Roy.  Soc.,  xxxiv,  166;  J.  Pkys.j 
August,  1883,  II,  II,  374.) 

Waitz  has  studied  the  law  of  the  diffusion  of  gases  by  means  of  opti- 
cal methods  of  great  delicacy.  Carbon  dioxide  and  air  were  used  in  tho 
ex})eriments,  the  progress  of  the  diffusion  being  shown  by  a  continuous 
displacement  of  the  interference  fringes.  Fi-om  this  displacement 
the  composition  of  the  mixture  could  be  deduced  a*:  each  instant,  and 
hence  the  coefficient  of  diffusion.  The  author  concludes.  (1)  that  this 
coefficient  at  the  same  depth  depends  upon  the  partial  pressure  of  tbe 
carbon  dioxide,  and  (2)  that  it  may  be  considered  a  linear  function  of 
the  depth  ;  consequently  the  theory  of  Maxwell  cannot  be  exact,  since 
it  leads  to  a  constant  value  of  this  coefficient.  The  same  is  true  of 
Stephau's  formula.  Meyer's  formula,  in  which  this  coefficient  decreases 
indetinitely  with  the  partial  pressure  of  the  carbon  dioxide,  is  also  inex- 
act.    {Wied.  Ann.j  xvii,  201 ;  J.  Phys.,  April,  1883,  II,  ii,  IIM).) 

Mascart  has  completed  the  details  of  construction  of  his  gravity 
barometer.  It  now  consists  of  a  modified  siphon  barometer,  the  lower 
reser^'^oir  being  closed,  and  containing  nitrogen  under  a  pressure  which 
sustains  a  column  of  mercury  a  meter  high  in  the  tube.  To  make  an 
observation  the  barometer  is  placed  in  a  tin  cylinder  filled  with  water 
and  the  temperature  carefully  noted.  The  upper  end  of  the  tube  pro- 
jects above  tfie  liquid  and  the  level  of  the  mercury  is  then  read  off. 
Experiments  have  been  made  with  the  new  instrument  at  Hamburg, 
Stockholm,  Drontheira,  and  Tromso,  as  well  as  at  Paris.  (Jour,  Phys.^ 
August,  1883,  II,  II,  341.) 

Dufour  and  Amstein  have  described  a  new  registering  barometer  in- 
stalled in  the  Meteorological  Observatory  of  Lausanne.  It  consists  of 
a  glass  tube  6  mm.  in  interior  diameter,  bent  four  times  at  right  angles  in 
the  same  i>lane,  twice  at  each  end,  so  that  tbe  ends  project  vertically. 
This  tube  is  suspended  by  its  middle  point.  As  the  pressure  varies,  the 
center  of  gravity  also  varies,  and  the  tube  rotates  about  the  point  of 
suspension.  A  style  attached  to  the  lower  part  of  the  tube  is  thus  dis- 
placed horizontally  and  records  its  motions  upon  a  strip  of  moving 
jiaper.  It  has  performed  satisfactorily  for  two  years.  (Jour.  Phys., 
August,  1883,  II,  II,  375.) 

Teissier  has  suggested  the  use  of  the  air-pump  for  filling  vessels 
terminating  in  cax>illary  tubes,  such  as  specific-gravity  flastiS,  tbermome- 
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tdvSy  and  the  likej  and  has  given  a  description  of  the  apparatus  used, 
{Jour.  Phys.^  October,  1883,  II,  ii,  463.) 

Various  modifications  in  the  mercury  air-pump  have  been  suggested. 
Among  these  is  that  of  Karavodiue,  who  modifies  Topler's  form  of  pump 
by  causing  the  upper  reservoir  to  open  into  the  discharge  pipe  by  a 
straight  instead  of  a  recurved  tube.  He  has  also  added  a  valve  in  the 
exhaust  tube  to  prevent  the  mercury  from  passing  into  the  desiccator  or 
into  the  vessel  to  be  exhausted.  A  double-actiug  mercury  pump  has 
been  devised  by  Serravalle.  Two  similar  vessels,  containing  mercury 
and  connected  by  a  long  caoutchouc  tube,  are  raised  and  lowered  alter- 
nately with  each  other  on  opposite  sides  of  a  vertical  support.  Each 
vessel  has  a  three-way  cock  at  its  top;  one  opening  in  a  certain  position 
conducts  off  the  excess  of  mercury,  while  a  second  communicates  through 
a  rubber  tube  with  a  spherical  piece  fixed  laterally  near  the  middle  of 
the  vertical  support.  This  spherical  piece  has  three  communicating 
ports,  two  of  them  opposite  leading  into  the  mercury  vessels;  the  third 
is  connected  to  the  vessel  to  be  exhausted.  The  three  way  cocks  at  the 
tops  of  the  vessels  are  mechanically  turned  at  the  upper  and  lower  ends 
of  their  course  by  means  of  a  toothed  sector  and  rack  in  the  one  case 
and  a  pin  and  projecting  piece  in  the  other.  (Jour.  Phys.,  December, 
1883,  U,  II,  558;  Nature,  February,  1883,  xxvii,  324.) 

ACOUSTICS. 

Auerbach  has  experimented  to  determine  the  influence  exerted  by 
liquids  upon  the  pit/ch  of  the  sound  given  by  the  cylindrical  glass  ves- 
sels in  which  they  are  contained.  The  number  of  vibrations  was  deter- 
mined on  a  monochovd.  In  the  first  experiments,  which  were  made  with 
water,  thero  was  always  a  lowering  of  the  sound  produced.  He  Ciills 
geometric  tall  the  ratio  of  the  number  of  vibrations  given  by  the  empty 
vase  to  the  number  given  when  it  is  full,  and  arithmetric  fall  the  ratio 
of  the  difference  of  these  two  numbers  of  vibrations  to  that  of  the 
empty  vase.  He  finds  that  the  former  of  these  values,  in  the  case  of  a 
vessel  filled  with  liquid,  is  as  much  smaller  as  the  sound  is  more  acute, 
is  sensibly  independent  of  the  height  of  the  vessel,  and  is  inversely  as 
the  diameter  of  the  vessel.  The  latter  varies  inversely  as  the  square 
root  of  the  number  of  vibrations  given  by  the  empty  vessel  and  as  the 
square  root  of  the  diameter  of  the  vessel.  Relative  to  the  wavelength 
of  the  sound  given  by  the  empty  vessel,  the  arithmetric  fall  depends 
only  on  the  number  of  wave-lengths  contained  in  the  radius  of  the  cyl- 
inder, and  is  inversely  proportional  to  the  square  root  of  this  number. 
The  fall  of  piteh  depends  also  on  the  height  of  the  liquid  when  the  ves- 
sel is  not  full,  but  is  not  proportional  to  it.  To  produce  a  pitch  one  half 
less  than  that  given  by  the  full  vessel  the  column  of  liquid  must  be  from 
two  thirds  to  three-fourths  of  the  total  height.  For  other  liquids  than 
water  Auerbach  finds  that  the  specific  fall  of  pitch  increases  with  the 
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density,  though  less  rapidly,  and  varies  inversely  as  the  compressi- 
bility.   (Wied.  Ann. J  xvii,  964;  J.  Phys.y  September,  1883,  II,  n,  422.) 

Wead,  in  a  valuable  memoir  on  the  energy  and  coefficient  of  damp- 
ing of  a  tuning-fork,  intended  as  the  first  part  of  a  research  on  the 
intensity  of  sound  viewed  from  the  standpoint  of  energy,  has  discussed 
the  theory  of  the  subject  and  compared  the  results  with  those  obtained 
from  direct  experiment.  The  forks  used  were  Koenig's,  and  the  energy 
in  both  prongs,  when  a  is  the  amplitude,  expressed  in  divisions  of  a 
micrometer,  220  of  which  were  equal  to  1  centimeter,  was  found  to  be  as 
follows :  For  the  Utj  fork,  z  x450  ergs ;  XJta,  zx  1,235  ergs ;  Mia,  1,820; 
80I3,  2,260 ;  Ut4,  3,860 ;  S0I4,  7,500 ;  Utj,  12,670  ergs.  From  the  time 
required  by  the  fork  to  decrease  the  amplitude  of  its  vibration  by 
a  known  quantity,  the  coefficient  of  damping  was  calculated.  The 
forks  were  then  taken  011 :  of  doors  and  the  amplitude  observed  at  the 
instant  a  distant  listener  indicated  that  the  sound  ceased,  the  object 
being  to  determine  how  much  energy  was  needed  to  cause  sensation; 
f.  e.,  how  much  energy  passed  through  one  square  centimeter  at  the  limit 
of  hearing.  For  the  Uts  fork  this  was  found  to  be,  at  200  feet,  280  x  10"*, 
and  at  300  feet,  310  x  10"^ ;  for  the  80I3  fork  at  200  feet,  260  x  10-«;  for  the 
Ut*  fork,  110  X  10-«;  and  for  the  Uts  fork,  710  x  10-«.  The  energy  of  a 
fork  is  dissipated  (1)  in  heating  itself  and  the  resonance  box  (2)  in 
causing  its  support  to  vibrate  and  (3)  in  producing  a  sound  wave. 
Some  experiments  to  determine  the  relative  energy  so  distributed 
showed  that  only  about  one-fifteenth  of  the  total  energy  is  used  for  the 
sound  wave.    {Am.  J.  /Set.,  September,  1883,  III,  xxvi,  177.) 

Dvorak  ha«  continued  his  investigations  upon  the  attractions  and 
repulsions  produced  in  the  vicinity  of  vibrating  bodies.  He  shows 
from  theory  that  the  mean  pressure  in  the  vicinity  of  the  nodes  is  supe- 
rior to  that  at  the  loops,  a  result  which  he  has  confirmed  by  experi- 
ment. By  this  excess  of  pressure  on  the  base  of  the  resonnators  the 
author  explains  the  repulsion  of  these  by  sonorous  bodies.  He  has  de- 
scribed some  new  rotation  apparatus,  more  perfect  than  that  used 
hitherto.  For  obtaining  the  best  result  it  is  necessary  that  the  vibra- 
tions should  be  energetic,  and  to  secure  this  the  walls  of  the  resonance 
box  should  vibrate  in  unison  with  the  fork  mounted  upon  it.  A  form 
of  torsion  balance,  with  bifilar  suspension,  by  which,  on  this  principle, 
the  intensity  of  the  air  vibrations  may  be  measured,  is  described  in  the 
paper.    (J.  Phya.y  October,  1883,  n,  n,  465.) 

Neyreneuf,  by  means  of  a  special  apparatus,  has  studied  the  capa- 
bility of  various  gases  for  transmitting  sound.  A  tube  of  iron,  2  meters 
long  and  5  centimeters  diameter,  the  ends  closed  by  suitable  mem- 
branes, is  passed  through  the  wall  separating  two  rooms.  In  one  of 
these  is  the  sonorous  body  and  in  the  other  the  sensitive  flame.  The 
gas  is  introduced  by  lateral  tubulures.  The  sensitive  flame  remains 
fixed  in  position  and  the  tube  is  moved  until  the  effect  on  the  flame  is 
zero.    The  results  show  that  air  and  carbon  monoxide  have  appreciably 
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the  same  power  of  traDsmitting  soand.  With  coal  gas  tbe  results  were 
qaite  variable.  With  carbon  dioxide  the  experimeDts  show  that  it  pos- 
sesses a  moch  more  considerable  transmitting  power  for  sound  than  air, 
the  ratio  of  distances  of  the  flome  being  in  the  two  cases  1.32  :  1.    The 

mean  of  the  intensities  is  1.7459,  which  is  (1.520)^.  (Compter  Rendus^ 
April,  1883,  XOVi,  1314.) 

Blaikley  has  presented  a  pai)er  to  the  London  Physical  Society  on 
the  velocity  of  sound  in  air,  using  for  his  measurements  ii  modification 
of  Dnlong's  method  by  means  of  the  wave-length  in  a  lengthened 
organ  pipe.  The  author  allows  for  the  harmonics  of  the  ])ipe,  which 
are  an  important  factor.  With  four  tubes  he  obtained  the  following 
mean  results:  Ist,  diameter  54.1  mm.,  velocity  320.73  meters  per  second; 
2d,  diameter  32.5mm.,  velocity  328.78  meters;  3d,  10.5  mm.,  326.0  me- 
ters; and  4th,  11.7  mm.,  324.56  meters.  The  mean  velocity  for  all  his 
experiments  was  about  320  meters.    (Nature^  November,  1883,  xxix,  71.) 

Oriveaux  has  contrived  a  differential  apparatus  for  determining  the 
relative  velocity  of  sound  in  solids  and  in  gases.  It  consists  of  a  tube  of 
glass  and  a  rod  of  wood  of  the  same  length,  whose  ends,  by  means  of 
lightly  balanced  levers,  are  adjusted  to  keep  closed  the  two  circuits  of  a 
differential  galvanometer,  the  currents  in  which  are  equal  and  the 
needle,  therefore,  at  zero.  If,  now,  a  drum  be  struck  opposite  the  free 
ends  of  this  rod  and  tube,  the  sound  will  be  unequally  transmitted, 
and  the  galvanometer  needle  will  be  displaced  in  the  same  direction  as 
when  the  circuit  is  opened  at  the  end  of  the  wooden  rod.  By  using  the 
Wheatstone  bridge  arrangement  a  galvanometer  with  a  single  wire 
may  be  used  in  this  experiment.    {J.  Phys.j  May,  1883,  II,  ii,  228.) 

Boltzmann  has  succeeded  in  photographing  sonorous  vibrations  di- 
rectly. A  thin  plate  of  iron,  covering  a  capsule  containing  air,  is  the 
vibrating  body.  To  its  center  is  attached  a  very  thin  strip  of  platinum, 
perpendicular  to  its  plane  and  vibrating  with  it.  This  stiip  is  strongly 
illuminated  by  sunlight,  and  its  image  may  be  formed  on  the  screen  by 
a  microscopic  objective.  The  linear  image  falling  on  a  cylindrical  lens 
is  transformed  into  a  point,  which  is  allowed  to  fall  on  a  revolving 
cylinder  covered  with  sensitive  photographic  paper.  On  speaking 
before  the  vibrating  plate  the  shadow  is  displaced  and  a  sinuous  line  is 
produced  on  the  paper.  The  vowels  give  either  a  simple  sinusoid  or  a 
combination  of  two  sinusoids.  The  consonant  curves  resemble  some- 
what Koenig's  figures,  given  by  the  letter  r.  {Ber.  Ak.  Wiew,  1882, 242; 
J.  Phgs.j  April,  1883,  II,  ii,  106.) 

An  improved  apparatus  for  projecting  acoustic  vibrations  has  been 
described  by  Bigollot  and  Ghavanon,  under  the  name  of  a  palmoptic 
caiMSule.  It  consists  of  a  hollow  paraboloid,  over  the  mouth  of  which  a 
collodion  membrane  is  stretched.  In  front  of  this  membrane  is  a  plati- 
num wire,  serving  as  an  axis,  on  which  is  a  mirror,  its  plane  parallel  to 
that  of  the  membrane.  This  mirror  rests  on  the  end  of  a  small  rubber 
prism  attached  to  tbe  membrane,  so  that  when  the  latter  vibrates  the 
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fliirror  oscillates  about  the  wire  as  a  diameter.  By  meaDS  of  a  robber 
tube  the  interior  of  the  paraboloid  is  put  in  commuuicatioQ  with  any 
sounding  mass  of  air,  and  the  vibnition  of  the  mirror  causes  a  beam  of 
sunlight  refleitted  from  it  to  describe  a  line  on  the  screen^  which  may 
be  drawn  out  into  curves  by  a  second  mirror  vibrating  perpendicularly. 
iJ.  Phys.j  December,  1883,  IT,  ii,  553.) 

Michelson  has  described  a  method  of  ascertaining  with  any  desired 
accuracy  the  late  of  a  tuning-fork.  The  method  consists,  first,  in  de- 
termining the  rate  in  terms  of  an  electrically  vibrated  fork,  and,  second, 
in  fixing  the  ibsolute  rate  of  this  second  fork.  The  electric  fork  carries 
a  mirror  on  one  prong,  in  which  the  reflection  of  a  Oeissler  tube  is  seen 
when  illuminated  once  a  second  by  means  of  a  pendulum.  If  the  fork 
makes  an  exact  number  of  vibrations  per  second  the  illumination  of  the 
tube,  finding  the  fork  always  in  the  same  place,  will  appear  always  in 
the  same  position.  But  if  the  fork  makes  more  or  less  than  this  by  any 
fraction,  the  position  of  the  flash  will  successively  change,  passing 
through  all  its  phases  in  one  complete  period.    If  a  flashes  take  place 

in  one  period  in  the  case  of  an  Ut2  fork,  it  makes  obviously  128  ±  - 

a 

vibrations  per  second.    By  using  the  fork  to  be  rated  with  a  microscope, 

with  cross-hairs  focused  on  one  edge  of  the  fork,  the  Geissler  tube  being 

behind  it,  the  use  of  an  electrical  fork  may  be  dispensed  with.    {Am.  J, 

Sci.,  January,  1883,  III,  xxv,  61 ;  Plnl.  Mag.,  February,  1883,  V,  xv,  84.) 

The  attention  of  the  Berlin  Physical  Society  has  been  called  by 
Christ iani  to  certain  peculiarities  observed  with  Koenig  tuning-forks 
injured  by  the  fire  in  the  Physiological  Institute.  When  the  rust  had 
been  removed,  and  new  resonance  boxes  provided,  one  of  the  Mia  forks 
showed,  after  tuning  and  sounding,  a  maximum  of  tone  when  one  side 
of  it  was  turned  toward  the  closed  end  of  the  case.  Another  Mia 
fork,  though  in  unison  with  the  first,  did  not  present  the  phenomenon, 
though  when  the  cases  were  exchanged  it  api)eared,  showing  that  the 
new  case  produced  the  effect.  Another  experiment  was  made  to  show 
total  absorption  of  tone.  A  singing  flame  tuned  approximately  to  Mia 
was  unaflfected  when  the  resonance  case  bearing  the  Mia  fork  was  held 
near  it  with  its  open  end  horizontal.  When,  however,  the  same  case 
without  its  fork  was  brought  to  the  same  position  the  sound  immediately 
ceased.    {Naturey  January,  1883,  xxvii,  236.) 

Francis  Galtoii  has  improved  the  whistles  which  he  contrived  in  1876 
for  testing  the  upper  limits  of  the  power  of  hearing  very  shrill  notes 
by  different  men  and  animals,  by  using  hydrogen  in  place  of  air  to  pro 
duco  the  sound.  Since  this  gas  is  about  thirteen  times  as  light  as  air, 
the  number  of  vibrations  per  second  wonld  thus  be  increased  nearly 
four  times.  The  whistles  were  made  with  a  movable  piston,  by  which 
the  pitch  could  be  varied ;  but  since  to  give  its  proper  note  the  depth  of 
the  cylinder  should  be  1.5  times  its  diamet-er,  it  follows  that  the  diameter 
of  a  whistle  giving  24,000  vibrations,  an4  whose  depth  is  only  0.14  iQch, 
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must  be  very  small.  The  first  oxperiments  were  made  with  coal  gas.  A 
whistle  whose  bore  was  0.04  inch  in  diameter  was  attached  to  a  gas-jet  by 
a  rubber  tube,  and  the  piston  adjusted.  When  its  length  was  0.13  inch 
no  sound  could  be  perceived.  On  suddenly  squeezing  the  tube  filled  with 
air  at  0.14,  a  faint  musical  note  could  be  heard,  which  became  purely 
musical  at  0.26  inch.  When  the  gas  was  allowed  to  fill  the  tube,  and 
it  was  again  squeezed,  it  gave  the  same  barely  perceptible  sound  as 
with  air  at  0.14..  By  the  use  of  hydrogen  this  little  whistle  would  give 
at  0.14  about  83,000  vibrations  per  second.  {Nature^  March,  1883, 
XXVII,  491.) 

Pauchon  has  experimented  to  determine  whether  the  upper  limit  of 
the  perceptibility  of  sounds  varies  for  the  same  ear  with  the  intensity 
of  the  sound.  A  powerful  Caignard-Latour  siren,  driven  by  steam, 
was  used  to  produce  the  sound.  He  finds  that  when  the  pressure  varies 
from  0.6  to  1.6  atmospheres  the  limit  of  perceptibility  varies  from  48.000 
to  60,000  simple  vibrations.  With  a  pressure  of  2.5  atmospheres  the 
disk  rotates  600  times  a  second,  giving  72,000  vibrations,  the  maximum 
limit  reached.  These  experiments  were  repeated,  using  metal  rods 
made  to  vibrate  longitudinally  by  friction  with  a  resined  cloth ;  but  the 
minute  variations  of  length  could  not  be  measured  with  sufficient  accu- 
racy. When  the  sound  ceases  to  the  ear  it  still  acts  on  a  sensitive  fiame- 
(C.  i?.,  April,  1883,  xcvi,  1041 ;  Phil.  Mag.,  May,  1883,  V,  xv,  371.) 

Krebs  has  studied  the  laws  of  the  reciprocal  excitation  of  elastic 
bodies  tuned  to  nearly  the  same  pitch.  When  the  pitch  of  two  forks 
or  of  two  wires  is  exactly  the  same,  one  of  these,  as  is  well  known,  can 
excite  the  other.  The  author  finds  that  if  the  pitch  is  not  exactly  the 
same  in  the  two  cases,  the  one  having  the  lower  tone  can  excite  the 
other,  but  not  the  reverse,  provided  the  difference  is  at  least  two  or  three 
vibrations,  at  most  three  or  four.  This  result  is  well  shown  on  a  sonom- 
eter. In  the  case  of  tuning-forks  the  deeper-toned  one  can  excite  the 
other  only  if  the  difierence  in  the  number  of  Wbrations  does  not  exceed 
one.  The  experiment,  however,  is  easily  repeated.  (Wwd.  Ann.,  xix, 
935;  rhiL  Mag.,  October,  1883,  V,  xvi,  318.) 

Clarke  has  replied  to  the  assertion  of  Chappell  that  those  who  propose 
to  divide  the  octave  into  twelve  equal  semitones  instead  of  equally 
tempered  semitones,  are  deficient  in  musical  ear,  by  showing  that  the 
term  equally  tempered  semitone  is  inaccurate,  since  no  one  of  the  equal 
semitones  on  a  i)iHno  thus  tuned  can  be  altered  without  making  them 
unequal ;  that  the  moving  of  the  note  E  ever  so  little  from  the  value  2J 
introduces  a  greater  error  somewhere  else;  that  unequal  tempering  is 
in  use  because  all  keys  are  not  used  equally  often,  the  keys  C,  G,  A, 
and  F  being  fair,  E,  B  Hat,  E  flat  tolerable,  and  the  others  very  much 
worse  than  on  an  equal  semitone  piano.  He  concludes  that  the  best 
plan  of  tuning  a  piano  for  vulgar  music  and  vulgar  players  is  that  now 
in  ordinary  use  by  tuners  and  recommended  by  Chappell,  but  if  the 
piano  is  to  be  used  equally  in  all  keys  (or  even  frequently  in  four  or 
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five  flats,  five  or  six  sharps)  the  best  plan  is  to  tone  it  in  twelve  matbe- 
matically  equal  semitones.    {Nature,  January,  1883,  xxvii,  240.) 

Huggins  has  communicated  to  the  Royal  Society  a  paper  on  the 
function  of  the  sound-post  of  the  violin,  in  which  he  comes  to  the  con- 
clusion that  this  sound-post  is  more  than  a  prop,  and  that  besides  its 
other  functions  it  does  transmit  vibrations  to  the  back  in  addition  to 
those  which  are  conveyed  through  the  sides.  He  has  also  investigated 
the  proportional  thickness  of  the  strings  in  use  as  compared  with  that 
required  by  theory.    {Nature,  July,  1883,  xxvin,  259.) 

HEAT. 

1.  Production  of  Heat;  Thermometry. 

Ancelin  has  patented  the  use  of  sodium  acetate  as  a  heating  agent, 
the  object  being  to  use  its  latent  heat  of  fusion,  which  is  very  high,  for 
the  purpose  of  giving  out  heat  in  the  interior  of  railway  carriages,  etc 
He  finds  that  the  heat  given  oiit  by  sodium  acetate  is  four  times  greater 
than  that  given  out  by  water.  A  railway  warming  pan,  containing 
eleven  liters  of  water,  in  passing  from  80^  C.  to  40^  evolves  440  calories, 
while  the  same  pan,  containing  about  50  kilograms  of  sodium  acetate, 
evolves  in  passing  from  80^  to  40^  1,731  calories.  Moreover,  the  ex- 
penditure of  heat  required  to  reverse  the  operation  is  much  less  in  the 
case  of  the  acetate.  To  heat  the  pan  of  water,  containing  11  liters, 
from  10^  to  90^  four  times,  3,520  calories  are  required ;  while  for  the 
same  volume  of  acetate  only  1,987  calones  are  needed,  a  saving  of  1,500 
calories.  Again,  in  the  cose  of  water  at  90^,  four  heatings  return  only 
1,760  calories,  or  50  i>er  cent.,  while  in  the  case  of  the  acetate  the  un- 
utilized heat  [^mounts  only  to  250  calories,  or  12  per  cent,  of  the  quantity 
stored.  The  water  cools  much  more  rapidly.  (Nature,  February,  1883, 
xxvii,  344.^ 

Fischer  has  given  the  following  values  for  the  amounts  of  heat  (calo- 
ries) of  water  vapor  (kilograms)  and  of  cxirbon  dioxide  (cubic  meters) 
given  off  in  the  vaiious  illuminating  processes  in  ordinary  use.  These 
amounts  are  all  calculated  for  a  light  of  one  hundred  candles  burning 
for  one  hour. 


niuminatiDg  processes. 


£lectrio  lamp  (arc) 

Electric  lamp  (incandescent) 

Gas  ( Argand  bnmer) 

Lamp,  petroleum  (flat  flame) 

Ijimp,  colza  oil 

Caudle  (paraffino) 

Candle  ^tallow) 


Water 
Tapor. 

Carbon 
dioxide. 

Heat. 

0 

0 

57-158 

0 

0 

290-536 

0.86 

0.46 

4860 

0.80 

0.95 

7200 

0.85 

1. 00 

6M)0 

0.99 

1.22 

9000 

1.05 

1.45 

9700 

The  hygienic  superiority  of  the  electric  light  is  clearly  shown  by  these 
figures.    (J.  ISoc.  TeL  Eng.,  xii,  025 ;  Nature^  July,  1889,  XXTiu,  281.) 
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Laurie  bas  sliowu  that  if  the  atomic  weights  of  the  elements  are  taken 
as  abscissas  and  their  atomic  heats  of  combination  with  chlorine  as  ordi- 
nates  of  a  carve,  the  heats  of  combination  will  be  seen  to  be  a  periodic 
function  of  the  atomic  weights.    {Phil,  Mag,,  January,  1883,  V,  xv,  42.) 

Grafts  has  made  use  of  hydrogen  in  his  thermometers,  because  of  the 
facility  of  flowing  most  rapidly  through  capillary  tubes.  The  volume 
of  the  reSer^'oir  is  small,  only  from  one  to  ten  cubic  centimeters.  The 
instrument  is  used  at  constant  volume,  an  electric  contact  between  the 
mercuiy  of  the  manometer  and  a  platinum  point  being  established  when 
the  gas  reaches  the  fixed  volume,  thus  exciting  an  electro-magnet  and 
closing  the  manometer  cock.    (J.  Phys,,  September,  1883,  II,  ii,  435.) 

Dnfour  has  contrived  an  ingenious  form  of  differential  thermometer, 
which  is  especially  useful  for  purposes  of  demonstration.  Two  bulbs  of 
15  or  20  millimeters  in  diameter  close  the  ends  of  a  glass  tube  forming 
the  segment  of  a  circle.  The  tube  contains  a  drop  of  mercury,  and  the 
whole  is  supported  upon  a  knife  edge,  slightly  above  its  center  of  gravity, 
the  position  of  which  may  be  altered  by  a  counter- weight.  An  index 
passes  vertically  upward  and  moves  over  a  graduated  arc.  When  the 
two  bulbs  are  of  the  same  temperature,  the  system  is  horizontal  and 
the  index  vertical.  But  if  the  temperature  of  one  of  the  bulbs  rises,  the 
expansion  of  the  air  drives  the  mercury  to  one  side  and  the  tube  inclines 
to  one  side.  If  one  of  the  bulbs  is  blackened  and  the  other  gilded,  the 
apparatus  serves  well  for  experiments  on  radiant  heat,  especially  if  a 
cone  be  employed  to  concentrate  the  heat  upon  the  blackened  bulb 
{Jour.  Phys.y  July,  1883,  II,  ii,  321.) 

Negretta  and  Zambra  have  adapted  their  inverting  thermometer  for 
lecording  variations  of  atmospheric  temperature  at  any  desired  interval 
of  time.  Twelve  such  thermometers  are  arranged  on  a  suitable  frame, 
in  connection  with  a  clock,  a  galvanic  battery,  and  a  series  of  small 
electro-magnets,  in  such  a  way  that  at  every  hour  the  circuit  is  com- 
pleted by  the  clock,  thus  releasing  a  detent  and  allowing  one  of  the 
thermometers  to  reverse  and  record  the  temperature  at  that  moment. 
In  the  present  form  of  the  apparatus,  the  twelve  thermometers  have 
been  mounted  to  record  hourly  temperatures ;  but  the  period  can  ob- 
viously be  lengthened  or  shortened  indefinitely.  The  advantages 
claimed  for  the  system  are:  1st,  the  theimometers  contain  only  mercury, 
without  any  alcohol  or  other  liquid;  2d,  they  have  neither  indices  nor 
springs,  the  column  of  mercury  itself  effecting  the  registrations;  3d, 
they  may  be  carried  in  any  position,  and  cannot  be  disarranged  except 
by  actual  breakage;  and,  4th,  they  will  record  exact  temperature  at 
any  hour  of  the  day  or  night.    (Nature,  July,  1883,  xxvin,  306.) 

Nicol  has  described  a  form  of  constant-temperature  bath,  in  which 
the  extreme  variation  of  temperature  does  not  exceed  O.Oo^.  The  water 
in  the  bath  is  heated  by  the  circulation  of  other  water  in  a  copper  tube, 
which  passes  through  the  flame  of  a  Bunsen  burner,  the  supply  of  gas 
t>eiug  controlled  by  a  suitable  thermometer  placed  in  the  liquid,  being 
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8b at  off  by  tbc  rise  of  the  mercury  as  the  temperature  rises.    (PMZ. 
Mag.y  May,  1883,  V,  xv,  339.) 

2.  Expansion  and  CJiange  of  State. 

Kapoustine  han  devised  a  simple  method  of  showing  the  expansion 
of  a  solid  bar.  It  is  supported  at  its  two  ends,  one  end  resting  against 
a  fixed  point,  and  the  other  upon  a  sewing  needle  placed  upon  a  hori- 
zontal plate  of  ground  glass.  When  the  bar  expands  by  heat  the 
needle  rolls  upon  the  glass,  and  a  light  wooden  index  fixed  upon  its 
point  renders  this  rotation  visible.  Greater  precision  can  be  given  by 
the  use  of  a  mirror.  (J,  Soc,  Phys.  Chem,  Rt^sCj  xiv,  64;  J.  Phys  y 
December,  1883, 11,  ii,  676.) 

In  order  to  throw  some  light  on  the  question  whether  a  given  bar 
can  have  differing  lengths  at  the  same  temperature.  Woodward, 
Wheeler,  Flint,  and  Voigt  have  made  a  series  of  experiments  with  bars 
of  various  metals,  measuring  them  at  the  temperature  of  melting  ice. 
Seven  bars  were  used — two  meter  bars  of  steel,  two  of  glass,  one  ot 
zinc,  one  of  copper,  and  one  of  brass.  The  comparisons  were  made  by 
means  of  micrometer-microscopes,  magnifying  about  thirty  diameters 
and  reading  to  92.1  and  95.3  microns,  respectively,  for  each  turn  of  the 
screw.  They  were  mounted  on  an  oak  beam  one  meter  apart,  the 
whole  being  supported  on  stone  piers.  The  bar  to  be  compared  is 
placed  in  a  wooden  box  1.1  by  0.1  by  0.1  meter,  supported  at  one -fourth 
and  three-fourths  the  length  of  the  bar  from  either  end.  The  box  is 
filled  with  finely  pounded  ice,  spaces  being  left  near  the  graduations. 
Taking  one  of  the  steel  bars  as  standard,  several  sets  of  comparisons 
are  made  with  another  bar.  This  latter  is  placed  in  water,  which  is 
gradually  raised  to  boiling.  It  is  then  cooled  gradually  to  the  melting 
point  of  ice  and  a  second  set  of  comparisons  made.  The  same  bar  is 
then  cooled  to  — 6^  or  — 8o  F.,  returned  to  the  melting  point  of  ice,  and 
again  compared.  The  zinc  bar,  raised  to  208°  F.  and  then  cooled  to 
the  temperature  of  melting  ice,  was  found  to  be  139  microns  longer 
than  before.  Kept  in  melting  ice  for  four  days,  it  shortened  39  microns, 
leaving  the  final  length  still  90  microns  shorter  than  the  initial  length. 
It  was  then  cooled  to  — 8o  F.  in  the  open  air  and  again  brought  to  the 
temperature  of  melting  ice.  Its  length  had  now  diminished  by  30  mi- 
crons below  that  originally  given.  Kept  in  melting  ice  for  a  day  and  a 
half  produced  no  change ;  but  exposure  to  the  temperature  of  the  com- 
paring room  for  one  day  incretised  its  length  permanently  b^-  15  mi- 
crons, leaving  it  still  15  microns  too  short  at  the  temperature  of  melt- 
ing ice.  Exposed  to  an  air  temperature  of  70^  F.  for  four  hours  in- 
creased its  length  when  cooled  to  the  temperature  of  melting  ice  26 
microns,  leaving  it«  final  length  11  microns  greater  than  the  initial. 
The  zinc  bar  then  having  been  subjected  to  a  total  range  of  216^  F. 
varied  in  its  length  at  the  temperature  of  melting  ice  169  microns.  No 
similar  set  was  observed  in  the  copper  bar  as  compared  with  the  steel, 
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bklioagli  tlie  brafis  bar  showed  a  difitei  euce  of  3.8  microtis  Ulid  the  ghisir 
ones  3.G  and  2.8  ruicrous,  respectively.  The  authors  couchide,  first, 
that  zinc  is  not  a  reliable  metal  for  one  of  the  components  of  a  metal- 
lic thermometer,  much  less  for  a  standard  of  length ;  and,  second,  that 
bars  of  steel,  copper,  and  brass  are  not  likely  to  vary  in  length  appre- 
ciably at  any  temperature  within  the  range  to  which  standards  are 
ordinarily  subjected.     {Am,  J.  Sci.,  June,  1883,  III,  xxv,  448.) 

Wiedemann  has  measured  the  changes  of  volume  which  hydrated 
ftalts  undergo  by  the  action  of  heat,  using  for  this  i)urpose  a  dilatom- 

m 

eter  consisting  of  a  bulb,  in  which  is  placed  a  known  weight  of  the  salt, 
terminated  by  a  capillary  tube.  The  bulb  is  exhausted  of  air  and  is 
then  filled  either  with  oil  or  with  mercury,  by  the  oscillations  of  which 
iu  the  capillary  tube  the  changes  of  volume  are  measured.  The  alums 
melt  about  90°,  remain  surfused  down  to  00^,  then  undergo  a  modifica- 
tion, accompanied,  in  the  case  of  potassium-aluminum  and  ammonium- 
iron  alums,  with  a  change  of  volume.  Magnesium  sulphate  deposits 
at  930  crystals  of  Mg  SO4  (HaOja;  zinc  sulphate  at  G9o  deposits  Zn  SO4 
(£(20)3;  iron  sulphate  gives  at  65^  Fe  SO4  ( 1120)3 — all  accompanied  by 
a  change  in  volume.  (  Wied,  Ann.y  xvii,  561 ;  J.  Phyft,,  August,  1883, 
II,  II,  374.) 

Mallard  has  made  an  elaborate  study  ou  the  action  of  heat  on  crys- 
tals of  boracite  and  of  potassium  sulphate.  He  has  observed  that  the 
former,  which  are  doubly  refractive  at  ordinary  temi)eratures  and  even 
when  heated  to  200°,  becomes  suddenly  singly  refractive  at  or  about 
2G10,  remaining  so  at  higher  temperatures.  Crystals  of  potassium  sul- 
phate which  are  biaxial  below  380°  pass  through  intermediate  stages 
and  become  uninxial  negative  at  GOOo  and  above.  Boracite  crystallizes 
in  rhombic  dodecahedrons  rigorously  cubic;  its  double  refraction  is 
therefore  anomalous.  The  author  distinguishes  between  the  crystalline ' 
form  which  is  due  to  the  symmetry  of  the  molecules  themselves  and 
that  which  results  from  their  arrangement  in  space,  the  reticular  sys- 
tem. Hence  he  maintains  that,  while  the  reticular  system  of  boracite 
is  cubic,  the  molecular  symmetry  is  orthorhombic.  The  results  given 
above  he  regards  as  proof  of  his  position.  The  reticular  system  of 
boracite  is  unaltered  by  the  heat,  being  cubic  at  all  temperatures.  But 
the  molecular  symmetry  changes  from  the  orthorhombic  at  ordinary 
temperatures  to  the  cubic  at  261^ ;  a  chunge  accompanied  by  an  ab- 
sorption of  5.74  calories  for  each  unit  of  weight.  So  potassium  sulphate, 
which  is  orthorhombic  at  the  ordinary  temperature,  is  hexagonal  at 
COOO  and  above.  The  dimorphism  here  noted  has  a  parallel  in  the  well- 
known  cases  of  niter  and  of  sulphur.  The  former  is  orthorhombic  and 
hexagonal,  biaxial  in  the  former,  uniaxial  in  the  latter,  the  former  be- 
ing the  stable  form  below  339^,  the  latter  above  this  point.  Sulphur  is 
orthorhombic  and  monoclinic.  Toward  llO^  the  former  variety  pjisses 
into  the  latter.  The  author  concludes  as  follows :  1st,  a  ])erfectly  cubic 
reticular  system  may  be  accompanied  by  an  energetic  double  refraction; 
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consequently  the  doable  refraction  depends,  certainly  in  some  cases  and 
perhaps  in  all,  on  the  modifications  which  the  light  undergoes  in  trav- 
ersing the  molecule.  2d,  the  action  of  beat  on  cr^^stals  may  produce 
three  distinct  classes  of  phenomena:  (1)  the  axis  of  the  ellipsoid  of 
elasticity  may  vary  considerably  in  magnitude,  these  variations  being 
due,  as  in  the  case  of  boracite,  to  a  change  in  the  form  of  the  molecule; 
(2)  the  orientation  of  the  molecules  may  vary  suddenly,  they  being  able 
to  turn  about  their  centers  of  gravity  so  a«  to  take  various  positions 
compatible  with  their  crystalline  arrangement,  which  remains  sensibly 
constant,  or  is  altered  only  by  the  very  secondary  phenomena  of  expan- 
sion ;  (3)  the  action  of  heat  may  change  suddenly  either  the  symmetry 
of  the  molecule  alone  (boracite,  potassium  sulphate)  or  both  this  and 
the  reticular  system.  In  case  (1)  one  form  passes  into  the  other  sud- 
denly at  the  same  temperature,  the  two  not  coexisting  together.  In 
case  (2)  the  change  takes  place  at  a  fixed  temperature  only  when  the 
temperature  is  rising ;  when  it  falls  a  sort  of  crystalline  surfusion  takes 
place,  the  form  belonging  to  the  higher  temperature  existing  at  a  lower 
but  in  an  unstable  condition.     (J.  Phys.j  May,  1883,  II,  li,  201.) 

Vieille  has  investigated  the  influence  of  cooling  on  the  value  of  tlie 
maximum  pressures  developed  in  a  closed  vessel  by  exploding  gases. 

If  the  results  are  plotted  in  a  curve,  using  ^,  or  the  ratio  of  the  surface 

of  cooling  to  the  volume  of  the  gaseous  mass,  as  abscissas  and  the  cor- 
responding pressures  as  ordinates,  this  curve  will  be  independent  of 
the  nature  of  the  walls  of  the  vessel  and  of  its  capacity,  and  the  i>oint 
of  intersection  of  this  curve  with  the  axis  of  ordinates  will  give  the 
value  of  the  pressure  which  the  exploding  gas  would  develop  in  an  in- 
closure  impermeable  to  heat.  The  curves  obtained  are  divisible  into 
two  classes.  The  first,  obtained  with  dissociable  mixtures  (CO  and  O, 
H  and  O),  are  concave  toward  the  axis  of  abscissas  and  tend  to  cut  the 
axis  of  ordinates  at  right  angles.  Extrapolation  gives,  then,  a  small 
correction  and  the  limiting  pressure  is  accurately  determinable.  The 
second,  obtained  by  burning  cyanogen  and  oxygen  mixed  with  an  inert 
gas,  are  convex  toward  the  axis  of  abscissas,  and  rise  sensibly  toward 
the  axis  of  ordinates.  Hence  the  infiuence  exerted  by  the  unit  of  cool- 
ing surface  upon  the  diminution  of  pressure  increases  with  rise  of 
temperature.  The  point  at  which  the  curve  cuts  the  axis  of  ordinates 
is  less  well  defined  in  this  case.  {Comptes  Rendus^  January,  1883,  xcvi, 
116.) 

Guthrie  has  described  to  the  London  Physical  Society  an  experiment 
which  he  had  made  on  the  theory  of  regelation.  He  mollified  Bot- 
tomley's  well-known  experiment  of  cutting  through  a  block  of  ice  with 
a  metallic  wire  weighted  at  the  ends,  without  separation  of  the  frag- 
ments, by  using  a  cord  of  silk  of  the  same  size  as  the  wire  and  equally 
weighted.    While  the  wire  cut  through  the  block  the  cord  did  not. 


PHYSICS.  691 

The  explanation  is  that  the  ice  in  the  former  case  was  melted  by  the 
heat  conducted  from  the  air.    {Nature^  May,  1883,  xxvin,  47.) 

Forel  has  sought  to  explain  the  granulation  of  glaciers  by  the  alter- 
nate action  of  heat  and  cold  to  which  they  are  annually  subjected, 
without  the  intervention  of  any  exterior  pressure  whatever.  Hagen- 
bachy  on  the  contrary,  suggests  that  if  it  is  legitimate  to  suppose  that 
the  pressure  required  to  lower  the  temperature  of  fusion  by  a  definite 
amount,  say  O.Ol^,  is  a  function  of  its  direction  relative  to  the  crystal- 
line axis^  1.  e.j  that  it  is  less  perpendicular  to  the  optic  axis  than  parallel 
to  it,  then  it  follows  that  two  crystals  of  ice  with  their  axes  perpen- 
dicular would  undergo  fusion  by  pressure  in  different  degrees,  the  water 
from  the  fusion  of  the  one  serving  to  increase  the  volume  of  the  other. 
Hence  he  believes  that  pressure  exerts  the  preponderating  influence  on 
the  phenomenon,  the  variations  of  temperature  playing  only  a  second- 
ary part.  {Arch.  OendvCj  Vii,  329 ;  viii,  343 ;  J.  Phys.,  August,  1883, 
II,  n,  377.) 

Orova  has  devised  an  improved  form  of  condensation  hygrometer, 
consisting  of  a  thin  brass  tube,  nickel-plated  and  carefully  polished  in 
its  interior,  closed  at  one  end  by  a  plate  of  ground  glass  and  at  the 
other  by  a  lens  of  long  focus.  This  tube  is  fixed  in  a  closed  rectangular 
metal  box,  furnished  with  two  stop-cocks.  This  box  is  two- thirds  filled 
with  carbon  disulphide  and  air  is  blown  through  it,  producing  cold  by 
its  evaporation.  A  gentle  current  of  the  air  to  be  tested  is  drawn 
through  the  tube,  and  when  dew  appears  on  the  polished  surface  the 
temperature  is  noted  on  a  thermometer  in  contact  with  the  tube.  The 
cooling  current  is  then  stopped  and  the  temperature  again  noted  at  the 
instant  when  the  dew  disappears.  The  author  claims  that  the  dew 
point  may  be  determined  to  O^^.l.    {J.  Phys.j  April,  1883,  II,  ii,  166.) 

In  a  subsequent  paper,  Orova  gives  the  results  of  his  experiments 
made  to  compare  the  accuracy  of  the  above  interior  condensing  hy- 
grometer with  the  ordinary  exterior  condensing  instrument  and  with 
the  psychrometer.  The  maximum  differences  between  the  two  former 
instruments  were  obtained  when  the  relative  humidity  was  low  and 
the  wind  from  north  to  northwest.  The  minimum  differences  were 
observed  when  the  relative  humidity  was  high  and  the  wind  from  the 
south  and  slight.  The  psychrometer  differed  notably  and  in  most  cases 
arbitrarily  from  the  other  instruments.  (J.  Phya.j  October,  1883,  II,  ii, 
450.) 

According  to  Hutton's  theory,  rain  is  produced  by  the  mixture  of 
two  masses  of  saturated  air  at  di^erent  temperatures.  Pernter  hjis 
sought  to  test  the  theory  by  calculating  the  quantity  of  rain  produced  by 
mixing  two  given  masses  of  air  at  given  temperatures.  He  finds  that 
to  produce  upon  one  square  meter  a  rainfall  of  1  millimeter  it  is  neces- 
sary to  mix  in  a  very  short  time  685  cubic  meters  of  saturated  air,  one- 
half  of  which  is  at  0^  and  the  other  at  25^,  the  pre43sure  being  760™™ 
throughout  the  mass.    If,  therefore,  any  rain  can  be  produced  on  Hut* 
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ton's  theory,  such  rainfall  is  very  small.  {Jour.  Phys.^  Deeemter,  1883, 
II,  II,  561.) 

Scliwarz  has  improved  Meyer's  vapor  density  method  by  using  an  or- 
dinarj'  combustion  furnace  in  place  of  the  special  furnace  of  the  former. 
The  substance  is  introduced  into  the  heated  combustion  tube,  wirurh  is 
slightly  inclined  backward  for  this  purpose,  and  which  has  been  i)revi- 
ously  tilletl  with  nitrogen.  The  vapor  expels  the  nitrogen,  which  is 
collected  over  water  and  measured.  As  in  Meyer's  method,  it  is  not 
necessary  to  know  the  temperature  of  the  furnace.  {Ber,  BerL  Chem. 
Ges.,  XVI,  1051;  Am.  J.  Set.,  Septeml)er,  1883,  III,  xxvi,  234.) 

Pacinnolti  has  constructed  a  barometer  containing  water  thoroughly 
deprived  of  air  above  the  mercury.  This  water  retains  the  liquid  state 
even  under  a  negative  pressure.  The  mercury  column  stands  at  003 
millimeters  above  that  in  the  reservoir,  although  the  Fortin  barometer 
shows  a  pressure  of  760  millimeters  only.  The  author  gives  several 
experiments  which  show  the  necessity  of  a  free  surface  in  order  lor 
evaporation  to  take  place.     {J.  Fhys.,  November,  1883,  II,  ii,  524.) 

Wroblewski  and  Olzewski  have  succeeded  in  liquefying  oxygen,  nitro- 
gen, and  carbon  monoxide  gases,  by  using  a  modified  Cailletet's  appa- 
ratus, and  employing  the  evaporation  of  liquefied  ethylene  to  cool  the 
gas  to  be  condensed,  by  which  a  temperature  of  — 136°  C.  was  obtained. 
At  this  temperature  a  pressure  of  20  atmospheres  suffices  to  com- 
pletely liquefy  oxygen.  It  forms  a  colorless,  transparent,  very  mobile 
liquid,  with  a  well  defined  meniscus.  Nitrogen  and  carbon  monoxide 
are  more  difiicult  to  liquefy.  At  the  temperature  of  — 136°  and  under 
a  pressure  of  150  atmospheres,  the  capillary  tube  shows  no  trace  of 
liquid.  If,  however,  the  pressure  be  rapidly  though  ])rogressively  di- 
minished, not  allowing  it  to  fall  below  50  atmospheres,  both  gases 
liquefy,  the  meniscus  being  sharp  ami  the  liquids  colorless  and  trans- 
parent. They  evaporate  readily  at  this  pressure  and  temperature,  so 
that  to  preserve  them  permanently  a  lower  temperature  is  necessary. 
The  temperatures  were  observed  with  a  hydrogen  thermometer,  as  this 
gas  showed  at  —136°  and  under  a  pressure  of  150  atmospheres  no  mist 
on  sudden  ex])ansion.  Carbon  disulphide  became  solid  at  —  llO^,  and 
liquefied  again  at  — 110^.  Alcohol  was  viscous  at  — 129^,  and  solidi- 
fied at  -130.5.  {WicfL  Ann.,  XX,  243;  C.  /?.,  XCVI,  1140,  1225;  Phil. 
Mag.,  V,  XVI,  75;  J.  Phys,,  November,  1883,  II,  ii,  485.) 

Jamin  has  published  some  criticisms  upon  the  ordinarily  received 
interpretation  of  the  *'  critical  point "  of  gaseous  liquefaction.  The  facts 
he  concedes;  but  they  have  been^inaccurately  interpreted.  He  main- 
tains that  gases  are  li(iuefiable  at  any  temperature  whatever  when  the 
pressure  is  sutlicient,  but  a  circumstance  hitherto  overlooked  has  pre- 
vented the  liquefaction  from  being  seen.  In  Cagniard-Latour's  experi- 
ment, where  a  thick  glass  tube  is  one-half  or  two-thirds  filled  with 
water,  sealed,  and  heated  to  300°  or  400^,  the  vapor  increases  iudett- 
uitely  in  density  and  the  liquid  undergoes  an  increasing  expansion,  until 
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a  limiting  temj>eratiir6  is  finally  reached,  at  which  both  the  liquid  and 
the  vapor  have  the  same  weight  in  the  same  volume.  At  this  moment 
ihey  cannot  be  separated ;  the  vapor  cannot  escape  to  the  top,  the  liquid 
cannot  sink  to  the  bottom.  The  meniscus  first  disappears,  the  surface 
of  separation  ceases  to  be  distinct,  then  the  entire  mass  is  mingled 
together,  showing  undulating  and  moving  streaks,  evidence  of  a  mix- 
ture of  different  densities,  and  finally  the  whole  assumes  a  homogeneous 
state  which  is  supposed  to  be  gaseous.  The  ^*  critical  point '^  is  reached 
and  it  may  be  defined  as  the  temperature  at  which  a  liquid  and  its  sat- 
urated vapor  have  the  same  density.  In  a  subsequent  paper  Jamin 
discusses  the  laws  of  compressibility  and  condensibility  of  gases  as 
fflustrating  this  view.  (0.  -B.,  xovi,  1448;  J.  Pky8.y  II,  n,  389,  393; 
Phil  Mag.y  July,  1883,  V,  xvi,  71.) 

Oerard-Ansdell  has  studied  the  critical  point  of  mixed  gases,  using  for 
the  purpose  a  mixture  of  carbon  dioxide  and  hydrogen  chloride.  The  ex- 
periments were  made  in  a  graduated  Gailletet  tube  50  cubic  centimeters 
in  capacity,  the  capillary  portion  having  a  diameter  of  2  millimeters. 
After  determining  the  critical  point,  the  maximum  tensions  of  the  vapor 
at  different  temperatures,  and  the  volumes  of  the  liquid  and  gaseous 
portions,  the  apparatus  was  opened  in  distilled  water,  and  the  hydrogen 
chloride,  which  dissolved,  was  determined  by  analysis.  The  critical 
point  of  the  carbon  dioxide  was  31^,  and  of  the  hydrogen  chloride,  51.25o. 
But  the  critical  i>oint  of  the  various  mixtures  was  not  found  to  vaiy  pro- 
portionally to  the  percentage,  but  departed  therefrom  by  as  much  as 
3.6^.    {Proo.  Boy.  Soc,  xxxiv,  113 ;  J.  Phys.j  January,  1883,  II,  n,  45.) 

3.  Conduction  and  BadiaHon. 

To  demonstrate  to  an  audience  the  relative  conductibility  of  copper 
and  iron,  Petrouchewski  uses  two  air-thermoscopes  of  identical  dimen- 
sions, the  reservoir  of  the  one  being  a  vertical  tube  of  copper  and  of  the 
other  a  similar  tube  of  iron.  The  heat  from  a  gas  flame  is  conducted  to 
the  thermoscopes  by  means  of  large  wires  of  copper  and  of  iron,  respec- 
tively. A  few  minutes  after  the  lamp  has  been  lighted  the  level  of  the 
liquid  in  the  copper  thermoscope  has  fiallen  25  to  35  centimeters,  while 
that  in  the  other  has  fallen  only  7  or  8.  A  similar  apparatus  for  show- 
ing the  low  conductibility  of  water  in  comparison  with  mercury  has 
been  devised  by  the  same  experimenter.  {J.  8oo.  Phys.  Ohim.  Bussej 
xnr,  154 ;  J.  Phys.y  December,  1883,  II,  ii,  676.) 

YioUe  has  measured  the  radiation  from  silver  at  its  melting  point,  as 
preliminary  to  measuring  that  of  platinum,  proposed  by  him  as  a  photo 
metric  standard.  A  bath  of  melted  silver  was  placed  below  a  thermo- 
electric battery  connected  with  a  mirror  galvanometer,  so  that  the  radia- 
tion from  the  metal  fell  normally  on  the  face  of  the  battery  through  an 
opening  one  square  centimeter  in  area  made  in  the  double  walls  of  a  suit- 
able screen  and  closed  with  a  plate  of  quartz.  The  screen  was  cooled  by  a 
current  of  water.  As  the  metal  cooled  the  radiation  at  first  decreased; 
H.  Mis.  GO 38 
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bat  as  soon  as  solidification  began  at  the  edges  of  the  mass,  the  radia 
tion  from  the  liquid  portion  at  the  center  remained  constant  nntil  the 
solidification  was  complete.     The  author  recommends  this  constant 
radiation  of  silver  as  a  spectro-photometric  standard.    {J.  Phys.j  August, 
1883,  II,  II,  366  5  C.  i?.,  xcvi,  1033.) 

Baur  has  investigated  by  means  of  the  bolometer  the  radiation  of  rock 
salt  at  different  temperatures.  He  concludes  that  rock  salt  absorbs  its 
own  radiations  more  strongly  than  it  does  those  of  other  bodies;  and 
that  the  absorption  increases  as  the  difference  of  temperature  between 
the  radiating  and  absorbing  rock-salt  plates  diminishes ;  reaching  its 
full  value  when  this  difference  is  zero.  He  does  not  believe  that  the 
radiations  emitted  by  rock-salt  are  homogeneous;  but  concludes  that 
long  waves  are  accompanied  by  more  or  less  longer  and  shorter  waves, 
just  as  a  yellow  glowing  solid  emits  beside  the  yellow  radiations  of  a 
greater  wave-length  in  addition.  {Wied.  Ann,^  xxiii,  17;  Am.  J.  Sei.j 
June,  1883,  III,  xxv,  469.) 

Lecher  has  calculated  the  absolute  emissive  and  absorbing  powers 
of  a  body  as  a  function  of  the  diffuse  reflecting  power  and  of  the  emissive 
power  of  surrounding  bodies.  Conceding  the  former  to  be  constant  at 
all  temperatures,  he  concludes  :  (1)  That  a  body  emits  radiations  of  all 
refrangibilities  whatever  the  temperature ;  and  (2)  that  the  distribution 
in  the  spectrum  of  the  emitted  radiations,  is  independent  of  the  tempera- 
ture. Placing,  for  example,  between  two  thermo-batteries  differentially 
arranged  an  incandescent  plate  of  platinum,  he  finds  that  certain  bodies 
interposed  between  the  platinum  and  either  battery*  maintain  nearly  the 
same  absorbing  power  however  the  temperature  of  the  plate  be  varied. 
Incandescent  electric  lamps  give  spectra  of  the  same  quality,  whatever 
may  be  the  temperature  of  the  carbon  filament.  He  maintains  therefore 
that  the  emissive  power  of  any  body  whatever  is  for  any  temperature 
the  same  fraction  of  the  function  which  expresses  the  emissive  power  of 
a  black  body.  .  {Ber.  Al:  WieUj  1882, 67;  J.  Phys.,  April,  1883,  II,  ii,  19o.) 

Abney  and  Festing  have  published  an  investigation  into  the  relations 
between  radiation,  energy,  and  temperature,  using  for  the  purpose  the 
incandescent  lamps  of  Edison,  Lane  Fox,  British  Electric  Company, 
and  Maxim.  They  express  their  results  as  follows:  (1)  the  current  can 
be  expressed  as  a  function  of  the  potential ;  (2)  the  radiation,  after  a 
certain  temperature  of  the  filament  has  been  reached,  bears  a  simple 
proportion  to  the  energy  expended  in  the  lamp ;  (3)  the  resistance  can 
be  fonnulated  as  a  function  of  the  energy  and  therefore  of  the  nidia- 
tiou ;  and  (4)  the  temperature  appears  to  be  nearly  a  simple  function  of 
the  resistance.  These  results  are  given  also  in  the  form  of  curves. 
{Phil  Mag.j  September,  1883,  V,  xvi,  224.) 

Van  Assche  has  proposed  a  thin  plate  of  selenium  as  a  medium  of 
isolating  heat  radiation  from  other  radiations.    The  light  which  it  trans 
mits  is  monochromatic,  of  a  reddish  tint,  its  si>ectrum  being  comprised 
between  A  and  C.    All  radiations  are  interrupted  by  the  selenium  when 
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the  source  has  a  temperature  between  72(P  and  2000o  5  those  radiations 
at  cx)inparatively  low  temperatures,  525^  to  720o,  alone  penetrating  the 
selenium.  A  thin  plate  of  selenium  heated  to  250o  converts  all  radia- 
tions into  obscure  ones.  (C.  R.^  xcv,  8885  Am.  J.  /Set.,  December,  1883^ 
in,  XXVI,  476.)         # 

Pringsheim  has  made  a  careful  study  of  the  radiometer,  considering 
particularly  the  influence  of  the  glass-containing  vessel,  of  the  inclosed 
gas  and  of  the  constitution  of  the  vane.  His  apx)aratus  consisted  of  a 
single  vane  hung  by  a  long  bifllar  suspension,  and  carrying  a  mirror 
which  reflected  a  beam  of  light  on  a  scale.  He  concludes  that  a  pressure 
emanates  from  the  heated  side  of  the  vessel,  and  that  it  increases  with 
the  temperature  and  is  independent  of  the  nature  of  the  material  of 
which  the  vessel  is  made.  He  finds  that  the  absorption  by  the  rarefied 
medium  is  extremely  small,  and  may  be  neglected.  The  action  of  the 
vane  is  due  to  the  rate  of  absorption  and  conduction  on  its  two  sides. 
The  theory  of  currents  in  the  rarefied  medium  he  considers  untenable, 
and  believes  that  the  kinetic  theory  of  the  radiometer  is  the  most 
reasonable  one.  The  form  of  the  vanes  is  without  influence  per  «c, 
affecting  the  result  only  indirectly  by  their  proximity  to  the  sides  of  the 
vessel.  Hence  his  use  of  a  single  vane  bifilarly  suspended.  ( Wied. 
Ann.,  xxvm,  1 ;  Phil  Mag.^  February,  1883,  V,  xv,  101 5  Am.  J.  Sci.y 
March,  1883,  III,  xxv,  229.) 

.  Bovelli  has  suggested  various  lecture  experiments  with  the  radiom- 
eter. He  places  the  instrument  in  the  focus  of  a  parabolic  mirror,  while 
a  mass  of  snow  is  put  in  the  focus  of  a  like  mirror  at  a  little  distance, 
facing  the  first.  He  puts  the  instrument  under  a  bell  jar  containing 
ether,  on  an  air  pump.  On  exhausting,  the  motion  is  reversed  on  ad- 
mitting the  air.  He  exposes  the  radiometer  in  the  focus  of  a  parabolic 
mirror  turned  toward  the  weak  light  reflected  from  snow  on  a  cloudy 
day,  and  then  turns  the  mirror  away  from  the  snow.  He  finds  that 
eight  degrees  of  dark  heat  neutralizes  the  effect  of  the  light  emitted  by 
an  ordinary  candle  at  a  distance  of  45  centimeters.  {Nature^  March, 
1883,  XXVII,  144.) 

4.  Specific  Heat. 

Gantoni  and  Gerosa  have  undertaken  to  determine  the  value  of  the 
calory  by  measuring  the  rise  of  temperature  in  a  mass  of  mercury 
allowed  to  fall  from  a  known  height.  The  height  selected  was  2.226 
meters,  and  the  extreme  values  obtained  in  fifty-six  experiments  was 
0.1 400  and  0.172O.  The  mean  of  the  first  series  (twenty-two  experiments) 
was  0.15370,  of  fhe  second  (twenty-two  experiments),  0.1546^,  and  of 
the  third  (twelve  experiments),  0.1687^,  the  general  mean  being  0.157;P. 
The  authors  found  for  the  specific  heat  of  mercury,  0.033375  as  the  mean 
.f  three  experiments;  whence  the  mechanical  equivalent  of  the  calory 
is  2.226  4-  (0.033376  x  0.1573O)  =  423.82  kilogram  meters.  The  probable 
error,  however,  is  in  the  second  significant  number,  the  determinations 
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differing  from  each  other  by  20  per  cent.    (J.  Phys.j  December,  1883 
n,  n,  562.) 

In  Kopp's  specific  heat  method,  the  solid  is  introduced  into  a  tabe, 
together  with  a  liquid  of  known  specific  heat,  otH  this  tube  is  heated 
to  a  known  temx>eratare  in  a  bath  of  mercury,  and  then  immersed  to  a 
fixed  level  in  the  calorimeter.  Pagliani  has  modified  this  method  by 
using  for  heating  the  tube,  in  place  of  the»mercury  bath,  the  vapor  of 
any  suitable  liquid.  The  results,,  obtained  with  various  solid  organic 
salts,  agree  well  with  those  calculated  firom  their  solutions.  (J.  Phys.j 
December,  1883,  II,  n,  565.) 

Liebig  has  studied  in  the  laboratory  of  the  Johns  Hopkins  University 
the  variation  in  the  specific  heat  of  water,  using  the  same  method  as 
that  which  Bowland  employed  in  his  research  on  the  mechanical  equiv- 
alent of  heat  and  the  same  apparatus.  The  result  which  he  has  ob- 
tained agree  entirely  with  the  statement  of  Eowland  that  the  specific 
heat  of  water  decreases  regularly  from  0<^,  but  difTer  as  to  the  point  of 
minimum,  that  of  Bowland  being  about  30<^,  while  that  of  Liebig  being 
near  23^.  'So  obvious  explanation  of  the  discrepancy  appears.  {Am. 
J.  8oi.j  July,  1883,  III,  xxvi,  67.)  \-^} 

Yieille  has  investigated  the  specific  heat  of  certain  gases  at  elevated 
temperatures.  Assuming  the  constancy  of  the  coefficient  of  expansion 
at  constant  volume  and  the  correctness  of  Marriotte's  law  for  high  tem- 
peratures, he  finds  that  the  mean  specific  heat  at  constant  volume  of  the 
gases  GO,  N,  H,  and  O,  does  not  vary  at  most  by  more  than  two- thirds 
its  value  between  (P  and  4400o.  (0.  B.,  April,  May,  1883,  xovi,  1218, 
1358.) 

Strecker  has  continued  his  determination  of  specific  heats  by  Kundt's 
acoustic  method.  Bepresenting  the  energy  of  the  translatory  move- 
ment of  the  molecules  by  h  and  the  total  energy  by  H,  the  author  finds 
that  the  ratio  of  I  to  H  divides  the  diatomic  gases  into  two  groups,  in 
the  first  of  which  this  ratio  has  the  value  0.6,  and  in  the  second  from 
0.44  to  0.50.  In  the  first  group  are  the  gases  O,  N,  H,  OOt,  NtOs,  HGl, 
HBr,  HI.  In  the  second,  01,  Br,  1, 101,  IBr,  01(1).  ( Wied.  Ann.,  xvii, 
85;  J.  Phys.y  January,  1883,  II,  n,  46.) 

Berthelot  and  Ogier  have  determined  the  specific  heat  of  nitrogen 
tetroxide  at  various  temperatures.  Oalling  the  molecular  weight  46, 
corresponding  to  the  formula  NO4  (0=8),  the  molecular  specific  heat  is 
found  to  decrease  rapidly  as  the  temperature  rises,  being  74.7  calories 
flpom  270  to  670,  51.3  from  27o  to  150©,  and  29.8  from  27o  to  280o. 
These  authors  have  also  determined,  by  the  same  method,  the  specific 
heat  of  the  vapor  of  acetic  acid,  and  have  found  it  to  diminish  as  ' 
the  temperature  rises,  like  nitrogen  tetroxide.  The  molecular  spedfio 
heat  (the  molecular  weight  being  60)  is  90.1  calories  at  129^,  76.2  at 
I6O0,  57  at  2000,  38J3  at  240o,  and  28.5  at  280o.  Berthelot  and  Ogier 
have  also  determined  the  heat  of  vaporation  of  bromine,  and  find  it  to 
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be  6991  calories  referred  to  Br,,  molecular  weight,  160.    {Ann.  Ohim. 
Phyn.^  November,  1883,  V,  xxx,  382, 400, 410.) 

Frankland  has  contrived  an  instrument  for  registering  the  relative 
thermal  intensity  of  the  sun.    It  consists  of  two  bulbs  at  the  ends  of  a- 
tube  bent  twice  at  right  angles,  resembling  the  diflFerential  thermometer 
of  Leslie.    These  bulbs  have  the  same  diameter,  and  one  of  them  w  - 
blackened  and  surrounded  by  a  glass  envelope,  which  is  exh»asted.- 
The  other  bulb  is  placed  beneath  a  zinc  roof  painted  with  zinc- white  on'^^ 
both  faces.    The  apparatus  contains  air,  and  the  tube  is  partially  fiUWl 
with  mercury.    The  blackened  bulb  receives  the  solar  radiation,  tike- 
other  preserves  the  temperature  of  the  surrounding  air.    The  readingr 
of  thp  two  mercury  columns  on  a  suitable  scale  gives  the  diflference  of 
the  tempe?»fl*ii;:es.    {Proo.  Boy.  Soc,  xxxni,  33X ;  /,  Phys.,  February, 
J883,  H,  ^,  93.) 

IflGtKT, 

1.  Production  and  Velocity. 

Lodge  has  given  an  interesting  lecture  at  the  London  Loustitution  on 
the  ether  and  its  functions.  Light  vibrations,  he  says,  can  be  trans- 
mitted only  by  a  body  possessing  rigidity;  and  rigidity  is  active  resist- 
ance to  shearing  stress,  to  alteration  of  form.  Elasticity  of  figure  is 
possessed  by  solids  alone;  the  elasticity  of  fluids 'is  volume  elasticity 
only.  Hence,  fluids  can  transmit  longitudinal  vibrations  only,  while 
solids  alone  can  transmit  transverse  vibrations  like  those  of  light. 
Water  and  air,  therefore,  cannot  transmit  light  vibrations;  it  is  the 
ether  in  them  which  conveys  the  motion.  At  4,000  miles  above  the 
earth's  surface  the  density  of  the  air  is  represented  by  a  number  with 
127  ciphers  before  it  and  after  the  decimal  point.  But  according  to 
Sir  William  Thomson's  calculation  the  density  of  the  -ether  is  repre- 
sented by  a  number  with  only  17  ciphers  between  it  and  the  decimal 
point.  The  rigidity  being  the  product  of  the  square  of  the  velocity  by 
the  density,  is  therefore  900,  while  that  of  steel  is  8  x  10^^  Glass  itself 
can  transmit  vibrations  with  a  velocity  of  only  half  a  million  centimeters 
per  second,  but  the  ether  in  the  glass  transmits  them  40,000  times  as 
quick,  or  20,000,000,000  centimeters  per  second.  Outside  the  glass  they 
are  transmitted  30,000,000,000  centimeters  per  second.  Fresnel  assumed 
the  ether  to  be  really  denser  within  ordinary  matter,  being  condensed 
around  the  molecules,  while  the  rigidity  is  unchanged.  Hence  it  fol- 
lows that  in  water,  for  example,  seven-sixteenths  of  the  ether  within  it 
is  bound  to  the  molecules  and  moves  with  it^  while  the  remaining  nine- 
sixteenths  is  free  and  blows  freely  through  the  mass.  The  electric  rela- 
tions of  the  ether  are  discussed  and  the  suggestion  made  that,  since  a 
given  electromotive  force  produces  a  greater  electric  displacement  in 
some  kinds  of  matter  than  in  others,  f.  e.,  that  the  electricity  is  denser 
in  some  kinds  of  matter,  the  ether  is  sheared  by  electromotive  forces 
into  positive  and  negative  electriflcation.    The  density  of  electricity  in 
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space  heiug  1,  tLat  iiiRide  matter  is  called  K,  the  specific  indactive 
capacity,  while  in  optics  it  was  measured  by  the  square  of  the  refractive 
index.  These  appear  to  be  the  same  values.  The  vortex  atom  theory 
of  Thomson  is  discussed,  and  the  lecture  closes  as  follows:  "One  con- 
tinuous substance  filling  all  space,  which  can  vibrate  as  light,  which  can 
be  sheared  into  positive  and  negative  electricity,  which  in  whirls  con- 
stitutes matter,  and  which  transmits  by  continuity  and  not  by  impact 
every  action  and  reaction  of  which  matter  is  capable.  This  is  the 
modem  view  of  the  ether  and  its  functions.''  (Nature^  January  and 
FebruHry,  1883,  xxvii,  304,  328.) 

Preece  has  proposed  to  the  Royal  Society  the  use  as  a  reference  photo- 
metric standard  a  small  surface  illuminated  to  a  given  intensity.  In 
practice  the  light  given  by  a  small  incandescent  lamp,  which  can  be 
varied  by  varying  the  current,  is  used  for  the  comparison.  The  amount 
of  illumination  is  proportional  to  the  current  flowing,  and  is  read  in 
amperes.  The  standard  surface  is  that  illuminated  by  a  British  candle 
at  12.7  inches,  the  same  as  is  given  by  the  French  carcel  at  1  meter 
distance.  The  theory  of  the  method  is  simple.  {Naturey  June,  1883, 
XXVIII,  206.) 

Sabine  has  described  a  wedge  and  diaphragm  photometer  which 
consists  of  a  horizontal  brass  tube  on  a  stand  having  an  eye-piece  at 
one  end  and  a  paraffin  lamp  at  the  other.  A  disk  of  opal  glass  near 
the  middle  of  the  tube  is  constantlv  illuminated  bv  the  flame.  The 
tul>e  itself  is  cut  away  laterally  near  its  center,  the  opening  being  cov- 
ered by  a  collar  carrying  a  slit  containing  a  strip  of  opal  glass,  l>efore 
which  slides  a  frame  carrying  a  wedge  of  neutral  tint  glass,  the  thicker 
end  of  which  absorbs  eight  times  as  much  light  as  the  thin  end.  The 
light  to  be  measured  is  placed  on  the  right  side  of  the  photometer,  and 
its  rays  pass  through  tlie  wedge  and  slit,  falling  on  a  narrow  mirror  at 
45^,  which  reflects  them  to  the  eye.  When  the  light  from  the  paraffin 
lamp  and  that  from  the  source  under  examination  are  balanced  the 
mirror  becomes  invisible.  Diaphragms,  with  various  openings,  [)laced 
at  the  lamp  end  of  the  tul>e,  permit  the  range  to  be  varied.  {Phil.  Mag., 
January,  1883,  V,  xv,  22.) 

Conroy  has  suggested  a  modification  of  Ritchie's  photometer  in  which 
two  surfaces  of  white  paiK»r  are  so  placed  that  the  light  is  incident 
upon  them  at  30^,  and  the  line  of  sight  makes  an  angle  of  C0<^  with  the 
normal,  one  of  the  papers  being  made  to  overlap  the  other  slightly. 
{rhil  Mag.,  June,  1883.  V,  xv,  4ti3.) 

SirAVilliam  Thomson  has  made  some  approximate  photometric  meas- 
urements of  natural  as  compared  with  artiticial  lights.  From  Pouillet's 
data  he  estimates  the  s(»lar  radiation  to  be  7.000  horse-powers  per  square 
foot  of  the  sun's  surface,  or  50  horse -powers  to  the  square  inch.  The 
nidiatiou  from  a  Swan  incandescent  lamp  he  finds  to  be  three-fourths 
of  a  horsepower  per  square  inch  of  surface,  and  hence  the  sun's  radia- 
tion is  67  times  that  of  the  lamp.    Prom  measurements  taken  at  York 
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in  1881  be  estimates  moonlight  to  be  eqnal  to  the  light  of  a  candle  230 
o>entimeter8  distant.  The  light  of  a  cloudy  sky  through  an  aperture 
one  square  inch  in  area  was  found  to  be  equal  to  one  candle,  and  the 
intensity  of  the  light  from  the  sun's  disk  was  equal  to  5,300  candles. 
{Lond.Elec,  Rev.y  xi,  490;  Am.  J.  Sci.j  February,  1883,  III,  xxv,  149.) 

Crova  has  introduced  a  correction  into  the  value  of  the  solar  luminous 
intensity,  previously  given  by  him,  and  now  concludes  that  the  sun's 
illuminating  power  in  a  clear  sky  is  very  near  8,500  carcels.  Allowing 
9.6  candles  to  a  carcel,  this  gives  over  80,000  candles  as  the  value  of 
the  sun's  light,  a  number  considerably  greater  than  Sir  William  Thom- 
son's estimate.     (0.  R.,  xcv,  1272;  xcvi,  124,  January,  1883.) 

McLeod  has  made  a  series  of  experiments  to  test  the  action  of  light 
on  india-rubber.  He  conies  to  the  conclusion  that  caoutchouc  alters 
under  the  combined  influence  of  light  and  oxygen,  but  either  alone 
produces  no  effect.    {N'ature,  February,  xxvii,  312;  July,  xxviii,  226.) 

Huggins  has  succeeded  in  reproducing  the  solar  corona  by  photogra- 
phy, using  a  solution  of  potassium  permanganate  to  absorb  all  rays 
difTerent  from  those  emitted  by  the  corona  itself.  Compared  with  the 
photographs  obtained  during  the  eclipse  of  the  17th  of  May,  Abney 
considers  their  essential  identity  established.  {J.  Phys,^  April,  1883, 
II,  II,  173.) 

Oros  and  Vergeraud  have  succeeded  in  producing  direct  positives  by 
the  following  process :  Any  suitable  paper  is  covered  with  a  solution 
of  2  grams  ammonium  bichromate,  15  grams  glucose,  and  100  of  water, 
and  dried.  It  is  then  exposed  to  the  light  under  a  positive.  When 
the  uncovered  parts  of  the  paper  have  become  gray  it  is  placed  in  a 
bath  containing  1  gram  of  silver  nitrate,  10  grams  of  acetic  acid,  and 
100  grams  of  water.  The  image  appears  at  once  in  red,  drying  to  a 
dark  brown.  By  treatment  with  a  sulphide  it  becomes  black.  («7.  PAy«., 
March,  1883,  II,  ii,  123.) 

Hare  and  Dale  have  constructed  a  multiplex  camera  back  by  which 
thirteen  plates  in  two  tiers  may  be  exposed,  in  any  order  without  open- 
ing the  box.    (Nature^  September,  1883,  xxviii,  470.) 

2.  Reflection  and  Refraction. 

Lermautoff  proposes  to  select  thin  disks  of  microscopic  cover  glass 
to  serve  as  light  mirrors,  by  means  of  Newton's  rings.  Using  a  lens  of 
long  focus,  placed  successively  on  the  disks  illuminated  with  sodium 
light,  those  are  selected  which  show  regular  rings  not  altered  in  size 
when  the  disk  is  turned  over.  {Jour.  iSoc.  Phys.  Chim.  RiiasCj  xiv, 
480;  Jour.  P/iys.^  December,  1883, 11,  ii,  583.) 

Laurent  has  communicated  to  the  Fi^ench  Academy  a  description  of 
some  new  pieces  of  apparatus  devised  for  the  purpose  of  testing  optical 
surfaces.  Among  these  are,  (1)  an  apparatus  for  verifying  the  flatness 
of  a  plane  surface;  (2)  one  for  controlling  parallel  surfaces;  (3)  one 
for  fixing  the  construction  of  prisms  of  any  determined  angle;  and  (4) 
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one  for  controlling  perpendicnlar  surfaces.  Most  of  these  devices  may 
be  used  during  the  working  of  the  surfaces.  {O.B.j  XOYI,  1035;  J.Phps.^ 
September,  1883,  II,  n,  411.) 

Soret  has  modified  the  total  reflection  refractometer  of  Kohlrausch 
so  that  It  may  be  used  with  white  light.  The  new  apparatus  is  illu- 
minated with  a  strictly  parallel  beam  of  solar  light,  which,  after  reflec- 
tion at  the  contact-surface  of  the  given  substance  and  carbon  disul- 
phide,  is  received  on  the  slit  of  a  spectro8Coi)e.  For  any  convenient 
incident  angle  a  dark  well-deflned  shadow  moves  from  the  red  to  the 
violet  with  an  increasing  incidence,  limiting  the  totally  reflected  rays. 
The  index  of  the  given  substance  for  the  part  of  the  spectrum  with 
which  the  edge  of  the  shadow  coincides  is  obtained  by  multiplying  the 
index  of  carbon  disulphide  by  the  sine  of  the  incident  angle.  {J.  Phys.y 
March,  1883,  II,  ii,  138.) 

Wiedemann  has  determined  the  density  and  refractive  index  at  W^ 
for  the  three  lines  of  lithium,  sodium,  and  thallium  of  ethyl-carbonic 
ether  and  the  five  corresponding  ethyl  sulphocarbonates.  From  these 
values  he  calculates,  by  Lorenz's  formula,  the  atomic  refraction  of  sul- 
phur, and  finds  it  to  be  7.94  in  the  case  where  only  one  atom  of  sulphur 
is  united  to  the  same  atom  of  carbon,  and  9.28  where  two  atoms  are 
thus  united.    ( Wied.  Ann.y  xvn,  677;  J.  Phya.y  March,  1883,  II,  ii,  139.) 

Dufet  has  investigated  the  influence  of  temx)erature  on  the  index  of 
refraction  of  water  and  quartz.  When  a  parallel  beam  passes  through 
a  rectangular  trough  filled  with  water  and  containing  a  quartz  plate 
with  parallel  sides,  one-half  of  the  beam  passing  above  this  plate,  Tal- 
bot's bands  are  perceived  on  passing  the  light  through  a  prism.  By  the 
displacement  of  these  bands  the  temperature  may  be  determined  to 
within  (P.02.  The  variation  of  the  ordinary  index  of  quartz  for  D  and 
one  degree  is  —0.0000050.    (O.  22.,  XOVi,  1221,  April,  1883.) 

Quincke  has  studied  the  changes  which  the  volume  and  the  refiractive 
index  of  liquids  undergo  under  hydrostatic  pressure.  The  compressi- 
bility was  measured  in  glass  vessels  provided  with  capillary  tubes, 
while  the  indices  were  measured  by  observing  with  an  interferential  re- 
fractometer the  number  of  bands  in  homogeneous  light.  The  ratio  of 
these  changes  exhibits  a  definite  relation,  and  the  results  go  to  confirm 
Dale  and  Gladstone's  formula  for  the  constant  of  refhiction,  «.  «.,  the 
index,  less  unity,  divided  by  the  density.  Or,  in  other  words,  the  ex- 
cess of  the  index  above  one  increases  proportionally  to  the  density. 
{Ber.  AJe.  Berl,  April,  1883 ;  Nature,  xxvm,  308 ;  J.  Phys.,  June,  1883, 
n,  II,  279.) 

Ghappuis  and  Bivi^re  have  measured  the  refractive  indices  of  gases 
at  high  pressures,  employing  the  interference  method  of  Jamin.  The 
gas  was  compressed  in  a  prismatic  cavity  in  a  block  of  steel  20  centim- 
eters long,  closed  at  the  ends  by  glass  plates  a  centimeter  thick.  One 
of  the  interfering  rays  traverses  this  cavity,  the  other  passes  outside  of 
it  and  one  centimeter  distant.    They  are  united  by  the  second  mirror, 
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and  the  firinges  are  observed  with  a  telescope.  The  results  obtained 
between  24  and  36  atmospheres  are  now  given.  For  the  nnmber  of  the 
fringes  which  would  pass  under  the  reticule  for  a  variation  of  pressure 
of  1  millimeter  in  a  tube  1  meter  long,  the  author  obtained  0.550,  0.510, 
and  0.555  in  three  ezx)eriments,  the  nnmber  calculated  on  adopting  the 
index  for  air  at  22o  the  value  a000271,  being  556.  (0.  B.,  March,  1883, 
XOYI,  699  5  Phil  Mag.y  April,  1883,  V,  XV,  299.) 

Sarazin  has  determined  with  great  care  the  ordinary  and  extraordinary 
indices  of  Iceland  spar  for  the  leading  Fraunhofer  lines  as  well  as  for 
twenty-six  of  the  leading  lines  of  cadmium.  He  used  two  prisms,  one 
by  Hofmann,  the  other  by  Laurent.    (J.  Phyi.^  August,  1883,  U,  n,  369.) 

Loewy  has  given  a  detailed  description  of  tbe  novel  telescopic  mount- 
ing devised  by  him  for  the  new  equatorial  of  the  Paris  Observatory,  and 
constructed  by  Eichens  and  Oautier.  (J.  Phys.j  August,  1883,  n,  n, 
349.) 

Thollon  has  constructed  a  modified  form  of  coUimating  telescope  for 
use  with  his  liquid  prisms,  which  must  be  kept  in  a  horizontal  position. 
If  a  total  reflection  prism  be  placed  behind  the  slit  of  a  collimator,  so  that 
its  hypotenuse  is  at  the  same  time  parallel  to  the  axis  of  the  telescope  and 
to  the  slity  an  image  of  the  slit  will  be  formed  inverted,  as  in  ZoUner's 
reversion  prism.  If  the  slit  be  turned  through  any  angle,  and  the  prism 
through  half  this  angle,  an  image  of  the  slit  will  be  given  which  will 
coincide  in  direction  with  the  first  image.  This  device  works  well  in 
practice.    (0.  R.,  March,  1883,  xovi,  642.) 

Tait  has  discussed  that  state  of  the  atmosphere  which  produces  the 
forms  of  mirage  observed  by  Vince  and  by  Scoresby.  From  theoretical 
considerations  he  concludes  that  the  conditions  requisite  for  the  pro- 
duction of  Vince's  phenomenon,  at  least  in  the  way  conjectured  by  him, 
are  a  stratum  in  which  the  refractive  index  diminishes  upward  to  a 
nearly  stationary  state,  and  below  it  a  stratum,  in  which  the  upward 
diminution  is  either  less  or  vanishes  all  together.  The  former  condition 
secures  the  upper  erect  image,  the  latter  the  inverted  image  and  the 
lower  direct  image.  In  proof  of  the  correctness  of  this  theory,  the  au- 
thor constructed  a  tank  with  parallel  glass  ends,  about  4  feet  long,  and 
filled  it  one-half  with  a  weak  brine  carefully  filtered.  Pure  water  was 
then  cautiously  introduced  above  it  till  the  tank  was  nearly  full.  After 
a  few  hours  the  whole  had  settled  down  into  a  state  of  slow  and  steady 
&i£hsion,  and  Yince's  phenomenon  was  beautifully  shown.  {Nature^ 
May,  1883,  xxym,  84.) 

3.  Dispersion  and  Color, 

Zenger  has  produced  a  direct  vision  prism  of  great  dispersive  power 
by  joining  to  a  dispersion  parallelepiped  a  prism  of  light  crown.  He 
claims  that  by  this  combination  he  gets  a  dispersion  of  150^  between 
the  A  and  the  H  lines.  Since  ordinary  direct  vision  prisms  give  a  sep- 
aration of  these  lines  of  only  20^,  this  result  is  remarkable  and  ex- 
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ceoded  only  by  the  Thollon  8pectroscoi)e.  But  in  this  inBtmment  the 
loss  of  light  from  the  absorptions  and  reflections  is  far  less.  (0.  J?., 
April,  188,3,  xovi,  1039.) 

Crova  has  described  an  improved  form  of  spectrophotometer  which 
consists  essentially  of  a  direct  vision  spectroscope  having  an  adjustable 
slit  in  the  eye-piece  and  a  donble  rectangular  prism  covering  one-half 
the  ordinary  slit.  One  beam  passes  to  the  prism  directly;  the  other 
enters  from  a  perpendicular  direct  ion  passing  into  the  collimator  through 
the  total  reflection  prisms.  In  the  path  of  this  rectangular  beam  two 
nicols  are  placed  with  a  graduated  circle  by  the  x)ositiou  of  which  the 
movable  one  may  be  read  off.  The  two  lights  to  be  compared  are  placed 
at  equal  distances,  the  brighter  in  front  of  the  nicols,  and  the  analyzer  is 
turned  until  the  intensity  is  the  same  in  any  given  portion  of  the  two 
superposed  spectra.    {Ann.  Chim.  Phys.^  August,  1883,  Y,  xxix,  556.) 

It  is  often  desirable  to  place  the  slit  of  a  spectroscope  at  an  angle 
with  the  axis  of  the  prism.  Garbe  has  shown  that  this  may  be  done 
by  placing  immediately  behind  the  slit  an  ordinary  reversing  prism,  with 
its  axis  in  that  of  the  collimator.  Under  these  circumstances  the  vir- 
tual image  of  the  slit  will  not  be  displaced  by  its  rotation.  The  device 
is  similar  to  that  used  by  Thollon.  {J.  Phys.^  July,  1883,  II,  u,  318; 
0.  22.,  March,  1883,  xcvi,  836.) 

Gomu  has  suggested  a  new  form  of  spectroscope,  which  gives  a  high 
dispersion.  A  right-angled  prism  throws  the  light  from  the  slit  along 
the  axis  of  the  collimtiting  lens,  whence  it  passes  through  the  prism  and 
is  incident  upon  a  reflecting  surface  at  46^,  by  which  it  is  thrown  ver- 
tically upward  upon  a  second  mirror  at  45^,  which  returns  it  to  the 
prism.  Aft^r  traversing  this  a  second  time  it  is  incident  normally  upon 
a  mirror,  which  returns  it  over  its  course  to  the  eye-piece  of  the  col- 
limator. The  ray  thus  passes  four  times  through  the  prism;  and  since 
this  is  of  carbon  disulphide  the  dispersion  obtained  is  very  consider- 
able.   {J.  Phys.^  February,  1883,  II,  ii,  53.) 

Rohrbach  ha«  produced  a  liquid  possessing  extraordinary  high  refract- 
ive and  dispersive  power.  One  hundred  parts  of  bsuium  iodide  and  130 
parts  of  mercuric  iodide  are  heated  in  a  test-tube  with  20««  of  dis- 
tilled water,  the  whole  placed  in  an  oil  bath  at  150°  to  200^  C,  and  well 
stirred.  A  liquid  double  iodide  of  mercury  and  barium  is  formed, 
which  is  poured  into  a  shallow  porcelain  dish  and  evaporated  down 
until  its  density  is  so  great  that  an  epidote  crystal  no  longer  sinks  in  it. 
Even  topaz  will  float  in  it  when  cold.  It  is  then  filtered  through  glass 
wool.  It  has  a  density  of  3.575-3.588,  boils  at  about  145°,  and  is  yellow 
in  color.  Its  refractive  index  is  1.7755  for  the  C  line  and  1.8265  for  the 
E  line  of  the  spectrum.  For  the  two  D  lines  of  sodium  are  1.7931  and 
1.7933,  respectively.  When  a  hollow  prism  of  60o  filled  with  this  liquid 
is  used  in  the  spectroscope  the  separation  of  the  D  lines  is  almost  ex- 
actly 2'.  {Nature^  November,  1883,  xxix,  63;  Wied.  Ann.,  xvn,  169; 
Am.  J.  Sci.j  November,  1883,  III,  xxvi,  406.) 
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Lagarde  has  measured,  by  means  of  tbe  spectrophotometer  of  Crova, 
the  intensity  of  the  hydrogen  spectrum  lines  under  various  conditions 
of  temperature  and  pressure.  Using  the  care^l  lamp  as  a  standard, 
and  calling  the  intensity  of  the  corresponding  regions  of  the  spectrum 
1,000,  the  intensity  of  the  red  line  was  3.6  under  a  pressure  of  6°»™.5, 
8.8  under  a  pressure  of  0™™.542,  and  12.6  under  a  pressure  of  0"™.010, 
the  current  intensity  being  the  same.  The. blue  line  had  an  intensity 
of  5.5,  25.8,  and  39.3  under  these  conditions,  and  the  violet  line  17.2, 
05.8,  and  110.9.  •  For  a  pressure  of  6™™.5  the  curve  of  the  red  line 
becomes  a  straight,  line.  (0.  jR.,  December,  1882,- xcv,  1350;  PhiU 
Mag.j  March,  1883,  V,  xv,  226.) 

Liveing  and  Dewar  have  presented  to  the  Royal  Society  a  paper  on 
the  origin  of  the  hydrocarbon  flame  spectrum.  {Nature^  January,  1883, 
xxvn,  257.) 

Thal6n  has  measured  the  wavelengths  of  the  brilliant  spectra  of 
samarium  and  didymium.    (J.  Phys.y  October,  1883,  II,  ii,  446.) 

The  same  physicist  has  mapped  the  emission  spectra  of  scandium, 
ytterbium,  and  thulium,  as  well  as  the  absorption  spectrum  of  thulium. 
(J.  Phys.y  January,  1883,  II,  ii,  35.) 

Gomu  has  compared  together,  the  telluric  lines  of  the  spectrum  and 
the  lines  of  the  metals  as  a  means  of  determining  the  absorbing  x>ower 
of  the  atmosphere.    {J.  Phys.y  February,  1883,  II,  n,  58.) 

Liveing  and  Dewar  have  studied  the  conditions  under  which  the 
Bpectmm  lines  of  the  metals  are  reversed.  {J.  Phys.j  September,  1883, 
n,  n,  434.) 

Hartley  has  submitted  to  the  British  Association  the  report  of  the 
committee  on  the  comparison  of  the  spark  spectra  of  the  elements  with 
spectra  of  solutions  of  their  comx)ounds.  {Nature^  November,  1883, 
XXIX,  89.) 

Abney  has  communicated  to  the  Boyal  Society  the  results  of  his 
measurements  of  the  wavelengths  of  A,  of  a,  and  of  some  prominent 
lines  in  the  infra-red  of  the  visible  spectrum.  [Katurej  December,  1883, 
3CXIX,  190.) 

Pringsheim  has  measured  the  ultra-red  wave-Jengths  of  the  solar 
spectrum,  using  a  Chapman  grating  and  silvered  mirrors,  the  rays  being 
received  on  an  extra  sensitive  radiometer.  The  visible  spectrum  of  the 
second  order  was  absorbed  by  a  solution  of  iodine  or  a  plate  of  ebonite. 
He  concludes  that  rays  exist  in  the  spectrum  of  wave-length  0.00152, 
or  double  the  length  of  the  exti'eme  red.  He  finds  a  cold  band  between 
the  limits  >l=0.00139  and  ;i=0.001366.  This  band  has  also  been  observed 
by  Langley.  ( Wied.  Ann.j  xvm,  32 ;  J.  Phys.y  September,  1883,  II,  n, 
424.) 

H.  Becquerel  has  published  three  papers  on  the  infra-red  region  of 
the  spectrum.  The  first  is  on  a  phosphorograph  of  the  infra-red  region 
of  the  solar  spectrum  and  the  wavelength  of  the  principal  lines.  The 
second  is  on  the  study  of  the  infra-red  radiation  by  means  of  the  phe- 
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nomena  of  flaorescence.  And  the  third  is  on  the  maxima  and  minimg 
of  extinction  of  phosphorescence  nnder  the  inflnence  of  the  ultra-red 
rays.  (C.  fi.,  January,  April,  June,  1883,  XOYI,  121, 1216, 1853;  Ann, 
OUm.  PhyH.y  V,  XXX,  6 ;  Pkil  Mag.,  March,  1883,  V,  IV,  223 ;  Am.  J. 
8ci.,  March,  1883,  III,  XXV,  230.) 

Egoroff  has  shown  that  the  A  and  6  lines  of  the  solar  spectrum  are 
due  to  the  oxygen  in  the  earth's  atmosphere.  He  used  a  tube  20  meters 
long,  closed  by  glass  plates,  filled  with  dry  oxygen  under  a  pressure  of 
15  atmospheres,  and  observed  the  calcium  light  through  it.  The  lines 
of  absorption  produced  by  the  oxygen  were  identical  with  the  A  and  B 
of  the  solar  spectrum.  (C.  £.,  August,  1883,  xcvn,  555;  Am.  J.  Sei.j 
December,  1883,  111,  xxvi,  477.) 

Langley  has  published  in  extmuo  his  valuable  memoir  on  the  selective 
absorption  of  solar  energy,  giving  the  results  of  his  measurements  at 
Allegheny  and  on  Mount  Whitney.  He  has  explored  the  ultra-red 
region  to  a  wave-length  of  2.8  microns,  the  extreme  value  obtained 
hitherto  being  only  1.2.  The  charts  accompanying  this  memoir  are  of 
great  interest.  (Am.  J.  iS€i.j  March,  1883,  III,  xxv,  1^;  Ann.  Chim.^ 
Fk^.j  V,  xxrx,  497 ;  J.  P*y«.,  II,  n,  371.) 

Rayleigh  has  pointed  out  the  fact  that  the  curve  of  energy  of  the  dif- 
fraction spectrum  has  no  special  claim  to  the  title  of  ^^normaL^  A 
curve  plotted  with  wave-frequencies,  or  reciprocals  of  wave-length,  as 
abscissas  would  have  quite  as  much  claim  to  be  considered  normal  and 
would  give  an  energy  curve  more  like  that  obtained  with  the  prismatic 
spectrum.  If  the  logarithm  of  the  wave-length  or  the  wave-frequency 
be  used  as  absdssa,  a  curve  will  be  obtained  in  which  every  octave  oc- 
cupies the  same  space.    (Naturej  April,  1883,  xxvn,  569.) 

4*  Int0rf9rm^ce  and  Folari^atUm. 

BgoroO^  in  experimenting  with  a  Chapman  gmting  of  17290  lines  to 
the  inch,  finds  that  for  every  grating  and  every  wave-length  there  is  an 
angle  of  incidence  such  that  the  reflected  diibacted  ray  ooinddes  with 
the  incident  ray.  Id  this  case  the  focus  of  the  grating  is  infinitdy  dis- 
tant. Considering  the  image  of  the  source  of  light  ibrmed  by  the  re- 
flecting sur&ce  of  the  grating  as  the  source  of  light  tac  a  transparent 
grating,  it  will  be  seen  that  the  case  of  the  ooincidenoe  of  t^  diffracted 
ray  with  the  incident  ray  correspcmda  to  the  case  of  minimnm  devia- 
tion for  this  transparent  imaginary  grating,  the  aoglaa  of  inoidenoe  and 
emergence  being  equal.  {J.  8oe.  Phyt.  Chmw.  Bnaasj  xiv,  2S3;  J.  P^., 
December,  1883,  II,  u,  580.) 

Bowland  has  published  a  complete  investigatioii  of  the  theory  of  the 
concave  grating  and  has  comx^ured  the  results  with  those  obtained  by 
experiment.  He  flnds  that  since  the  radius  of  curvadue  of  concave 
gratings  is  usually  great,  the  distance  through  whioh  the  spectrum  re- 
mains practically  normal  is  also  very  great.  In  his  instrument  this  ra- 
dius is  about  21  feet  4  inehes,  the  width  of  the  ruling  being  about  5.5 
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inches;  benoe  the  speotnmi  thrown  by  it  on  a  flat  plate  is  normal  within 
about  1  part  in  1,000,000  for  6  inches,  and  less  than  1  part  in  35,000  for 
18  inches.  In  photographing  the  spectrum  on  a  flat  plate  the  definition 
is  excellent  for  12  inches,  and  by  the  use  of  a  plate  bent  to  11  feet  ra- 
•dius  a  plate  of  20  inches  in  length  is  in  perfect  focus,  the  spectrum 
being  so  nearly  normal  that  for  most  purposes  its  error  may  be  neglected. 
Another  important  property  of  the  concave  grating  is  that  all  the  sup- 
erimposed spectra  are  in  focus  at  the  same  point;  so  that  the  relative 
^wave-lengths  are  readily  determined  by  micrometric  measurement. 
Knowing,  therefore,  the  absolute  wave-leugth  of  one  line,  the  entire 
«pectmm  can  be  measured.  This  method  is  the  most  accurate  known, 
as  by  simple  inspection  the  relative  wave-length  can  be  judged  of  to  1 
part  in  20,000,  and  with  a  micrometer  to  1  part  in  1,000,000.  This 
method  is  especially  valuable  in  obtaining  the  focus  in  the  invisible 
parts  of  the  spectrum.  Examining  the  question  whether  the  ruliug  ac- 
tually performed,  in  which  equal  spaces  are  ruled  along  the  chord,  could 
he  replaced  to  advantage  by  any  other  kind  of  ruling,  the  author  finds 
that  the  departure  of  the  ruling  from  theoretical  perfection  is  of  little 
consequence  until  lines  twenty  times  as  fine  as  the  1474  line  can^  be 
divided;  the  components  of  this  line  being  one  fort>'-thousandth  of  the 
wave-length  apart.  Considering,  finally,  the  question  of  the  limit  of  the 
resolving  power  of  the  spectroscoi)e,  he  shows  that  all  lines  have  some 
physical  width  and  that  we  are  limited  by  that  width  in  the  resolviug 
power  of  the  spectroscope.  All  the  methods  of  determining  the  limits 
seem  to  point  to  about  the  150,000th  of  the  wave-length  as  the  smallest 
distance  at  which  the  two  lines  can  be  separated  in  the  solar  spectrum 
by  a  spectroscope  of  even  an  infinite  power.  Practically  he  has  been 
able  to  photograph  lines  which  do  not  dilBEer  in  wave-length  more  than 
one  part  in  80,000,  and  he  believes  he  can  resolve  lines  whose  compo- 
nents are  only  one  100,000th  of  the  wave-length  apart.  So  that  the 
idea  of  a  limit  has  not  yet  been  proved.  {Am.  J.  8ci.j  August,  1883, 
m,  XXVI,  87.) 

Similar  investigations  on  the  theory  of  concave  gratings  have  been 
made  by  Mascart  {J.  Phys.y  January,  1883,  II,  ii,  5),  by  Baily  {Phil. 
Mag.j  March,  1883,  Y,  XY,  183),  and  by  Glazebrook  {Phil.  Mag.,  June, 
1883,  y,  zy,  414).  In  a  note,  subsequent  to  his  last  paper,  Bowland 
has  called  attention  to  certain  errors  in  the  latter  paper,  intimating 
that  some  of  tile  methods  suggested  were  identical  with  those  he  had 
himself  presented  to  the  London  Physical  Society  six  months  before. 
Indeed,  in  a  foot-note  to  his  previous  paper,  he  had  expressed  his  sur- 
prise at  this  invasion  of  his  field  by  others,  saying  that  he  had  expected 
to  be  allowed  a  little  time  to  work  up  the  subject  himself.  {Am.  J.  8oi.y 
September,  1883,  III,  xxvi,  214.) 

Glazebrook  has  suggested  a  new  form  of  polarizing  prism,  free  from 
the  defect  of  the  l^icol,  of  displacing  lateraUy  the  object  seen  through  it 
It  is  made  by  cutting  a  rectangular  parallelepiped  from  a  piece  of  spar 
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SO  that  two  of  its  faces  are  at  right  aogles  to  the  optic  axis,  while  the 
other  fonr  are  parallel  to  it,  its  length  being  three  times  its  width.  Cnt 
it  by  a  plane  inclined  20^  to  its  length,  x)olish,  and  re-cement  these  fac^ 
with  Canada  balsam.  Such  a  prism  has  the  following  advantaged: 
(1)  All  object  seen  through  it  is  not  displaced  laterally;  (2)  a  conical 
pencil  whose  axis  passes  directly  through  it  is  more  nearly  plane  polar- 
ized than  in  other  prisms,  and  (3)  if  the  direction  of  the  wave  normal 
within  the  prism  does  not  quite  coincide  with  the  axis  of  rotation,  the 
average  error  in  the  position  of  the  plane  of  polarization  isless  than 
for  any  other  method  of  cutting.  The  angular  aperture  of  the  field 
is  lOo.    {Phil.  Mag.,  May,  1833,  V,  XV,  352.) 

Gouy  has  devised  an  apparatus  for  the  synthetic  production  of  cir- 
cular double  refraction.  It  is  formed  of  a  collection  of  parallel  plates 
cut  from  a  uniaxial  crystal  parallel  to  the  axis.  These  all  have  the 
same  thickness,  which  corresponds  to  a  difference  of  path  of  either  one 
semi-undulation  or  of  an  uneven  number  of  semi- undulations  between 
the  onlinary  and  extraordinary  rays  for  sodium  light  at  a  normal  inci- 
dence. These  plates  are  cnt  into  equal  rectangular  bands,  long  and 
narrow,  and  then  these  are  placed  ^side  by  side,  like  the  boards  in  a 
floor,  and  cemented  together  between  two  parallel  glass  plates  with 
Canada  balsam.  In  the  first  strip  the  principal  section  of  the  crystal 
has  an  arbitrary  direction ;  in  the  following  ones  the  principal  sectiou 
of  each  strip  makes  with  that  which  precedes  a  constant  angle  in  mag- 
nitude and  direction,  upon  which  depends  the  properties  of  the  appa- 
ratus. Upon  the  whole  is  superposed  a  half- wave  plate  without  regard 
to  direction.    {J.  Phys.,  August,  1883,  II,  u,  360.) 

Some  time  ago  Eighi  demonstrated  that  if  two  rays  were  made  to  in- 
terfere when  their  vibration  numbers  were  slightly  different,  there  ap- 
peared on  the  screen,  instead  of  the  ordin%py  fringes,  fringes  which  had 
a  uniform  movement  in  a  direction  perpendicular  to  their  length,  with 
a  velocity  such  that  there  would  pass  a  given  point  in  one  second  a 
number  of  luminous  fringes  equal  to  the  difference  of  the  vibration 
numbers.  The  phenomenon  was  identical  with  that  of  beats  produced 
by  sonorous  air  vibrations.  He  has  now  succeeded  in  realizing  the  con- 
dition experimentally,  and  has  described  the  apparatus  necessary  as 
well  as  the  conditions  of  success.    {J.  Phys.j  October,  1883,  II,  ii,  437.) 

Gouy  has  examined  the  condition  of  difiracted  light  as  regards  its 
polarization.  He  finds  that  if  the  incident  light  is  natural,  the  diffracted 
light  is  polarized,  very  strongly  if  the  diffraction  iftigle  exceeds  60^, 
and  always  in  a  plane  parallel  to  the  edge  of  the  screen  or  perpendicular 
to  the  diffraction  plane.  If  the  incident  light  is  plane  polarized,  the  dif- 
fracted light  is  also  plane  polarized,  but  in  a  plane  making  a  greater 
angle  with  the  plane  of  diffraction.  With  reference  to  the  light  dif- 
fracted away  from  the  shadow,  the  polarization  phenomena  are  contrary. 
With  ordinary  light  the  diffracted  beam  is  now  polarized  in  the  plane 
of  diflraction ;  the  polarization  being  almost  complete  if  the  difiraction 
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angle  is  small.    The  same  edge  produces  complementary  polarizations. 
(0.  B.J  March,  1883,  XOVi,  697.) 

ELEOTRIOITY. 

1.  Magnetism. 

Hnghes  has  presented  to  the  Eoyal  Society  a  theory  of  magnetism 
based  on  new  experimental  researches.  He  maintains  (1)  that  each 
molecule  of  a  piece  of  iron,  steel  or  other  magnetic  metal  is  a  separate 
and  independent  magnet,  having  its  two  poles  and  distribution  of  mag- 
netic polarity  exactly  the  same  as  its  total  evident  magnetism  when 
noticed  upon  a  steel  bar  magnet ;  (2)  that  each  molecule  or  its  polarity 
can  be  rotated  in  either  direction  upon  its  axis  by  torsion,  stress,  or  by 
physical  forces  such  as  magnetism  and  electricity;  (3)  that  the  inherent 
polarity  or  magnetism  of  each  molecule  is  a  constant  quantity  like 
gravity,  and  can  neither  be  increased  or  destroyed;  (4)  that  when  we 
have  external  neutrality  or  no  apparent  magnetism,  the  molecules  or 
their  polarities  arrange  themselves  so  as  to  satisfy  their  mutual  attrac- 
tion by  the  shortest  path,  and  thus  form  a  complete  closed  circuit  of 
attraction ;  (5)  that  when  magnetism  becomes  evident,  the  molecules 
or  their  polarities  have  all  rotated  symmetrically  in  a  given  direction, 
producing  a  north  pole  in  the  piece  of  steel  if  rotated  in  one  direc- 
tion, and  a  south  x>ole  if  rotated  in  the  other.  The  arrangement  here 
is  still  symmetrical,  but  the  circles  of  attraction  are  completed  only 
through  an  external  armature  joining  both  XK>les.  {Nature,  February, 
1883,  XXVII,  354.) 

Wassmuth  has  shown  that  the  moment  of  a  milligram  of  iroD  sub- 
mitted to  a  magnetic  force,  depends  upon  its  temperature  and  the  press- 
ure to  which  "it  is  exposed.  A  diminution  of  pressure,  a  rise  of  tem- 
perature aflfect  the  moment  oppositely.  Compression  evolves  nearly  the 
same  amount  of  heat  whether  the  iron  be  magnetized  or  not.  Iron, 
therefore,  subjected  in  a  vacuum  to  a  feeble  magnetic  force  should  be 
cooled.  It  would  heat,  on  the  contrary,  under  the  atmospheric  pressure 
and  the  action  of  a  more  powerful  magnetization.  {J.  Phytt,,  April, 
1883,  II,  n,  194.) 

Bosanqnet  has  proposed  the  term  "magnetomotive  force"  as  the  ana- 
logue of  electromotive  force;  a  difference  of  magnetic  potential.  He 
concludes  that  the  magnetic  induction  of  a  permanent  majrnet  may  be 
supposed  to  be  produced  by  a  magnet* motive  force  derived  from  per- 
manent amperian  currents  acting  through  the  resistance  of  the  steel. 
{Phil.  Mag,,  iMarcb,  1883,  Y,  xv,  205.) 

Stefan  has  observ(»d  that  if  a  magnet  oscillating  under  tbe  action  of 
the  earth  be  inclosed  within  a  hollow  cylinder  of  iron,  and  the  diminu- 
tion which  the  horizontal  component  undergoes  under  these  circum- 
stances be  measured,  it  will  be  found  to  equal  nine-tenths  of  the  whole 
value.    If  a  solenoid  be  placed  in  a  magnetic  field,  currents  may  be 
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induced  in  it  by  covering  it  with  a  tube  of  iron.  (J.  Phys.^  -April,  1883, 
n,  n,  192.) 

Meyer  has  given  his  results  upon  the  magnetic  x>ermeability  of  the 
magnetic  metals  obtained  with  weak  magnetizing  forces.  A  cylinder 
of  the  metal  was  made  the  core  of  an  earth  inductor,  the  earth's  field 
beiug  used.  He  concludes,  (1)  the  magnetiziug  function  has  a  positive 
value  for  a  diminishing  magnetizing  force ^  (2)  it  increases  at  first  with 
the  magnetizing  force;  and  (3)  it  increases  for  weak  magnetizing  forces 
with  the  temperature.  The  value  2.24  for  pure  nickel,  with  a  magne- 
tizing force  3.096  was  obtained.  {Am.  J,  /8W.,  April,  18S3,  m,  xxv, 
309.) 

In  a  paper  read  at  the  meeting  of  the  British  Association,  Ewing  has 
given  the  results  of  an  extended  investigation  of  magnetic  suscepti- 
bility and  retentiveness  in  iron  and  steel.  He  finds  that  soft  iron 
retains  90,  and  even  93  per  cent,  of  the  induced  magnetism,  after  the 
magnetizing  force  is  removed.  Pieces  of  soft  iron  held  an  amount  of 
magnetism  per  unit  of  volume  greatly  exceeding  that  retained  by  the 
best-tempered  steel.  But  the  condition  is  highly  unstable,  the  slightest 
mechanical  disturban<>e,  such  as  gentle  tapping,  removed  the  residual 
magnetism  completely.    {Nature^  October,  1883,  xxviii,  626.) 

Borgman  has  sncceeded  in  establishing  the  fact  that  iron  is  heated 
by  being  rapidly  magnetized  and  demagnetized.  Similar  tubes  of  iron 
and  of  copper  were  placed  in  reservoirs  of  glass  which  served  as  the 
bulbs  of  air  thermometers.  The  magnetizing  currents  surrounded  these 
reservoirs  and  were  reversed  from  five  to  twenty  times  a  second.  No 
heating  of  the  copper  was  observed.  {8oc.  Phys.  Chim.  Russe^  xiy,  67; 
J.  Phys.y  December,  1883,  II,  n,  674.) 

Wassmuth  has  calculated,  ftt)m  the  feu^t  observed  by  Ste&n  in  1874, 
that  the  specific  heat  of  iron  is  greater  when  it  is  magnetized  than  in 
its  natural  state,  what  the  temperature  should  be  in  order  that  the 
magnetic  moment  may  be  zero.  He  finds,  for  the  difference  of  the  two 
specific  heats,  2.7x10"^,  and  for  the  temperature,  1,346^.  (Ber.  Ale. 
Wi^y  1882, 112;  J.  Phys.,  April,  1883,  II,  n,  194.) 

Himstedt  has  studied  the  damping  effect  exerted  by  a  plate  of  iron 
ux>on  a  magnetic  needle  vibrating  above  it.  Comparing  the  results  with 
those  given  by  copper  plates  of  the  same  dimensions,  he  finds  that 
while  for  copper  plates  the  logarithmic  decrement  of  the  oscillations 
is  proportional  to  the  duration  of  the  oscillation,  for  iron  plates  the  log- 
arithmic decrement  is  independent  of  this  duration.  From  this  it  fol- 
lows that  the  damping  effect  due  to  ordinary  induction  currents  is  only 
a  very  small  fraction  of  the  total  damping  effect  which  was  observed. 
{J.  Phys.y  March,  1883,  II,  ii,  136.) 

Barrett  has  described  some  experiments  made  under  the  direction  of 
a  committee  of  the  Society  for  Psychical  Research,  to  test  the  accuracy 
of  Beichenbach's  assertion  that  the  magnetic  field  is  luminooB  to  cer- 
tain persons.    Two  persons  were  subjected  tq  the  most  careftal  tests, 
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and  tbe  author  regards  the  result  as  a  remarkable  verification  of  the  fact 
that  to  certain  eyes  a  faint  luminosity  accompanies  the  creation  of  a 
powerful  magnetic  field.     (Phil.  Mag.,  April,  1883,  V,  xv,  270.) 

2.  Electromotors. 

Bichat  and  Blondlot  have  made  a  series  of  experiments  to  determine 
the  influence  of  pressure  on  the  contact-potential  between  a  metal  and 
the  liquid  in  which  it  is  immersed.  Two  electrodes  of  different  metals 
were  used,  immersed  in  a  solution  of  a  salt  of  one  of  them.  The  results 
obtained  put  beyond  question  the  influence  of  pressure  on  the  electrical 
difference  between  a  liquid  and  a  metal,  amounting  to  as  much  as  a 
thousandth  of  a  volt  for  one  hundred  atmospheres.  {J.  Phys.,  Novem- 
ber, 1883,  II,  II,  603.) 

The  same  authors  have  extended  their  investigations  and  have  sub- 
sequently measured  the  difierence  of  potential  between  two  liquids  in 
contact.  This  difference  was  measured  by  means  of  a  Thomson-Mascart 
electrometer,  an  apparatus  similar  to  Thomson's  wat^r-droppiug  col- 
lector being  employed  to  equalize  the  potentials  of  the  layers  of  air 
which  covered  the  liquids  in  the  two  vessels.  Between  water  acidulated 
with  ten  per  cent,  sulphuric  acid  and  nitric  acid,  the  difference  was 
0.48  Daniell.    (J.  Phys.,  December,  1883,  II,  ii,  533.) 

Blake  has  experimentally  examined,  in  Helmholtz^s  laboratory,  the 
two  evaporation  hypotheses  for  the  production  of  atmospheric  electri- 
city. The  first  of  these  supposes  the  electricity  to  be  produced  simply 
by  the  evaporation  of  the  liquid ;  the  second  that  a  convection  of  the 
electricity  occurs  by  means  of  the  vapor  arising  from  the  surface  when 
the  liquid  is  electrified.  The  results  of  his  experiments  are  conclusive 
apparently  in  showing  that  no  electrification  whal^ever  is  produced, 
directly  or  indirectly,  from  the  evaporation  of  liquids.  (Phil.  Mag.^ 
September,  1883,  V,  xvi,  211.) 

The  phenomenon  of  Hall,  discovered  in  1880,  has  been  the  subject  of 
numerous  investigations.  He  observed  that  if  a  thin  leaf  of  metal 
conveying  a  current  be  placed  on  the  pole  of  a  powerful  electro-magnet 
perpendicular  to  the  lines  of  force,  a  new  electromotive  force  is  de- 
veloped normal  to  the  lines  of  force  and  to  the  direction  of  the  current 
through  the  metal,  tending  to  produce  a  transverse  current,  which,  for 
roost  of  the  metals,  is  in  a  contrary  direction  to  the  displacement  which 
a  movable  conductor  would  experience  under  the  same  conditions,  but 
for  the  strongly  magnetic  metals,  as  iron,  cobalt,  and  zinc,  is  in  the 
same  direction.  He  gives  the  name  ** rotational  coefficient"  to  the  quo- 
tient of  E  by  V,  in  which  E  is  the  difference  of  potentisil  per  centimeter 
of  width,  produced  in  the  film,  and  V  the  current  intensity  per  unit 
section  traversed.  Righi  hjis  modified  the  form  of  the  film,  using  three 
electrodes  instead  of  four.  He  has  also  found  that  the  effect  is  more 
marked  with  bismuth  than  with  any  other  metal,  so  much  so  that  he 
believes  he  can  show  the  phenomenon  with  the  earth's  magnetism. 
H.  Mis.  69 39 
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Boiti  has  not  succeeded  in  reproducing  these  phenomena  in  solutions, 
either  of  zinc  sulphate  or  ferric  chloride,  or  even  in  a  thin  layer  of 
mercury.  He  suggests  that  the  results  may  be  due  to  the  fact  that  the 
conductor  under  the  action  of  the  magnet  ceases  to  be  electrically  iso- 
tropic, and  has  a  different  resistance  in  different  directions.  (Phil.  Mag., 
V,  XII,  157 ;  XV,  341 ;  Atti  Accad.  Lincei,  III,  xii,  397 ;  J.  Phys.,  No- 
vember, 1883,  II,  n,  609,  512,  513.) 

Hamantoff  has  measured  the  electromotive  force  developed  by  the 
contact  of  silver,  silver  nitrate,  and  the  various  developing  agents. 
Ferrous  sulphate  gives  0.04  Daniell,  pyrogallic  acid,  0.08;  while  the 
rapid  developers  suggested  by  Boissonas  for  instantaneous  plates  give 
0.12  to  0.16.  This  supports  Lermantoff's  view  that  development  is  a 
galvanoplastic  process,  each  molecule  of  metallic  silver  set  free  by  the 
light  on  the  sensitive  surface  forming  a  voltaic  couple  with  the  silver 
nitrate  molecule  and  the  ferrous  sulphate  molecule,  resulting  in  a  de- 
posit of  metallic  silver.  In  order  to  demonstrate  the  currents  produced 
by  the  action  of  light  on  a  silver  plate  coated  with  silver  iodide,  Borg- 
mann  has  combined  seven  cells  together  and  obtained,  even  with  dif- 
fiised  light,  a  notable  deflection  on  Wiedemann's  mirror  galvanometer. 
{J.  Phys.y  December,  1883,  II,  ii,  580,  581.) 

Preece  has  studied  -the  effect  of  temperature  on  the  electromotive 
force  and  resistance  of  batteries,  and  concludes  (1)  that  tlie  electromotive 
force  is  not  materially  affected  by  changes  of  temperature,  (2)  that  the 
internal  resistance  is  affected  materially  according  to  a  law  special  for 
each  form  of  cell,  and  (3)  that  the  resistance  of  a  liquid  is  greater  on 
a  cooling  than  on  a  rising  temperature.  (Proc.  Roy.  Soc,  xxxv,  48  j 
J.  Phys.y  October,  1883,  II,  ii,  475 ;  Mature,  March,  1883,  xxvii,  426.) 

Trowbridge  and  Stevens  have  measured  the  electromotive  force  of 
alloys,  using  mixtures  of  lead  and  tin  and  of  copper  and  zinc.  The 
composition  was  determined  by  analysis  and  the  electromotive  force  in 
dilute  sulphuric  acid  with  a  platinum  plate  for  the  positive  pole.  [Proc, 
Am.  Acad.^  xviii  5  Phil.  Mag.^  December,  1883,  V,  xvi,  435.) 

Haga  has  concluded  from  his  experiments  that  the  currents  produced 
in  amalgamation  of  metals  are  thermoelectric  currents  due  only  to  the 
heat  of  combination.  ( Wied.  Ann.j  xvii,  897;  J.  Phys.^  May,  1883,  II, 
n,  232.) 

If  two  electrodes  of  the  same  metal  be  plunged  in  a  liquid,  the  move- 
ment of  either  within  the  liquid  produces  a  current.  Krouchkoll  has 
investigated  this  phenomenon  and  has  shown  that  currents  are  also 
produced  at  the  instant  of  immersion  and  of  emersion,  and  that  the 
former  is  opposite  to,  and  the  latter  in  the  same  direction  as,  the  current 
which  movement  in  the  liquid  produces.  {J.  Phys.j  November,  1883,  II, 
n,  505.) 

Bartoli  and  Papasogli  have  constructed  a  battery  consisting  of  gold 
or  platinum  for  one  plate  and  giw  carbon  for  the  other,  immersed  in  an 
alkaline  solution.    The  carbon  is  here  negative  and  the  electromotive 
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force,  with  a  satarated  solution  of  potassiam  or  sodiam  carbouate,  on 
open  circuit,  is  0.10  to  0.17  Daniell.  With  saturated  solution  sodium 
hypochlorite,  it  rises  to  0.4  to  0.5  Daniell.  With  graphite  or  wood  char- 
coal, the  electrom6tive  force  is  less.  The  circuit;being  closed,  the  carbon 
disintegrates  and  produces  oxidation  compounds,  the  formation  of  which 
is  attended  with  an  evolution  of  heat  {II  Nuovo  OimentOj  III,  xii,  141 ; 
J.  Phys.,  December,  1883,  II,  ii,  670.) 

Two  new  forms  of  influence-machines  have  been  produced,  the  one 
by  Voss,  the  other  by  Wimshurst.  In  the  former  there  is  a  fixed  disk 
with  quadrantal  armatures,  and  a  revolving  disk  with  six  or  eight  equi- 
distant metallic  buttons  on  the  face,  to  act  as  carriers.  In  the  latter  ^ 
there  are  two  revolving  disks  moving  oppositely,  each  armed  with  12 
radial  sectors.  Both  machines  are  self-charging.  {Katurej  May,  1883, 
xxvm,  12.) 

Elster  and  Geitel  have  proposed  to  string  the  disks  of  a  dry  pile  upon 
a  silk  thread  in  place  of  putting  them  in  a  glass  tube.  They  find  that 
these  dry  piles  may  act  as  accumulators,  and  on  charging  a  pile  of  11,000 
pairs  of  plates  of  a  square  centimeter  surface  with  a  Holtz  machine  it 
gave  sparks  a  millimeter  long.  A  form  of  pile  was  made  consisting  of 
7,000  plates  of  thin  lead  coated  on  both  sides  with  tissue  paper  made  to 
adhere  by  water- glass  to  which  a  little  lead  peroxide  was  added.  After 
charging,  this  pile  gave  sparks  one  millimeter  long  for  ten  minutes, 
and  after  twenty-four  hours  it  still  showed  electrification.  ( Wied.  Ann.^ 
XVII,  489 ;  Phil  Mag.y  V,  xvi,  159;  Naturey  July,  1883,  xxvm,  234.) 

Eeynier  has  published  some  figures  concerning  the  work  done  by  a 
Leclauch6  battery  when  used  on  a  telephone  exchange.  Two  batteries 
of  three  cells  each  were  used  for  thirty  days  of  seven  hours'  duration. 
The  loss  of  weight  of  zinc  during  that  time  was  64.5  grams,  which  rep- 
resents 03,235  coulombs.  This  is  equal  to  a  current  of  0.084  amperes 
during  the  month.  Taking  the  electromotive  force  of  a  Leclanch^  cell 
as  one  volt,  the  total  work  done  is  189,705  watts,  which  is  equivalent  to 
a  horse-power  every  fifty-two  minutes.  (Nature^  July,  1883,  xxviii, 
309.) 

Wright  and  Thompson  have  investigated  the  Clark  standard  cell, 
determining  its  electromotive  force,  the  influence  exerted  upon  this  by 
dissolved  air,  by  contamination  of  the  mercurons  with  mercuric  sul- 
phate, by  time  and  by  temperature  changes.  They  conclude  that  Clark's 
valuation  for  the  electromotive  force  is  exact,  viz,  1.457  volts  at  15^.5  C. 
These  authors  have  also  determined  experimentally  the  work  done  in 
the  electrolysis  of  various  solutions.  (Phil.  Mag.^  July,  1883,  Y,  xvi, 
25.) 

Trouv6  has  experimented  on  the  use  of  the  bichromate  battery  for 
incandescent  lighting,  and  finds  that  12  of  his  cells  in  two  series  of  six 
each  maintained  ten  lO-volt  lamps  at  10  candles  for  two  houi-s,  the 
electromotive  force  being  12.6  volts  and  the  current  65  amperes.  After 
3  hours  the  current  fell  to  31.50  amperes,  only  8  lamps  being  in  circuit* 
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Ill  4  hours  only  6  and  in  4J  boars  only  4  lamps  were  maintained.  The 
12  cells  consumed  0.912  kilogram  of  zinc  or  0.076  per  cell  for  the  five 
Lours.  (C.  E.,  March,  April,  1883,  xovi,  787,  1048;  J.  Soc.  Tel  Eng.^ 
XII,  610.) 

Hallock  has  investigated  the  conditions  of  variation  in  the  electro- 
motive force  of  the  Smee  battery,  especially  that  due  to  polarization. 
He  concludes,  first,  the  accepted  view  that  the  variations  in  E.  M.  F.  of 
the  Smee  battery  are  due  to  variations  of  hydrogen  polarization  on  the 
platinum  plate  is  correct;  second,  the  electromotive  force  of  polariza- 
^tion  is  by  no  means  independent  of  the  substance  of  the  electrodes; 
third,  we  cannot  calculate  the  polarization  from  the  thermo-chemical 
equivalents;  and,  fourth,  the  electromotive  force  of  polarization  can  be 
raised  considerably  above  that  necessary  to  produce  a  visible  evolution 
of  gas.     {Am.  J.  Sci.^  April,  1883,  III,  xxv,  268.) 

Kittler  has  given  the  name  '*  normal  element"  to  a  cell  composed  of 
amalgamated  i)ure  zinc  in  dilute  sulphuric  acid  of  specific  gravity  1.076 
at  18^  C,  and  of  pure  copper  in  concentrated  copper  sulphate  solution  of 
specific  gravity  1.190  to  1.200.     [Nature^  February,  1883,  xxvii,  325.) 

Barker  has  devised  a  new  form  of  Daniell  cell  to  be  used  as  a  stand- 
ard. It  consists  of  two  bottles  having  tubulures  at  the  side  near  the 
bottom,  closed  by  rubber  corks  through  which  the  ends  of  a  glass  stop- 
cock pass.  One  of  these  bottles  contains  the  zinc  rod  passing  through 
a  cork  in  the  neck  and  immersed  in  a  saturated  solution  of  zinc  sul- 
l)hate.  The  other  bottle  contains  the  ox)pper  rod  immersed  in  saturated 
copper-sulphate  solution.  The  advantages  claimed  for  the  cell  are  its 
uniformity,  no  evaporation  taking  place,  and  no  change  in  the  liquids 
by  the  action  of  the  battery  or  b^;  diffusion.  When  not  in  use  the  cock 
communicating  between  the  bottles  is  kept  closed.  {Froc.  Am,  Phil, 
Soc,  January,  1883,  xx,  649.) 

Von  Waltenhofen  has  claimed  for  Pfaundler,  of  Innsbruck,  priority 
in  producing  continuous-current  machines.  In  1867  Kravogl  showed  at 
the  Paris  Exposition  his  electric  motor.  This  consisted  of  a  series  of 
coils  forming  a  hollow  ring  which  rotated  about  a  horizontal  axis. 
Within  it  is  inclosed  a  curved  cylindrical  rod,  which,  by  its  weight, 
tends  to  take  the  lowest  position,  but  is  kept  suspended  in  a  raised 
position  by  currents  in  the  coils.  The  reaction  of  the  attraction  rotates 
the  ring.  Pfaundler  the  same  year  proposed  to  apply  Siemens'  prin- 
ciple to  it  and  get  Wectric  currents  from  mechanical  work.  This  he 
tried  and  successfully  effected  three  years  later,  as  he  states  in  a  letter 
dated  February  11,  1870.    {Nature,  March,  1883,  xxvii,  617.) 

3.  Electrical  Measurements, 

Mercadier  jind  Vaschy  have  published  a  paper  on  the  dimensions  of 
electric  and  magnetic  magnitudes,  in  which,  among  other  questions, 
they  consider  the  influence  of  the  surrounding  medium  upon  electro- 
dynamic  induction,  and  conclude  from  their  own  experimental  investi- 
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gatious  that  this  influence  is  non-existent,  at  least  so  far  as  the  media 
studied  by  them  are  concerned.  Hence  they  consider  that  Ampere's 
coefScient  W  in  his  electrodynamic  formulsB  is  i>robably  independent  of 
the  surrounding  medium.  Borgmann  has  called  attention  to  the  fact 
that  he  had  investigated  this  question  six  or  seven  years  ago,  using 
PoggendorflPs  compensation  method  to  determine  the  induced  electro- 
motive force.  He  concluded  that  the  dielectric  medium  had  no  influence, 
but  that  the  magnetic  medium  had  an  appreciable  influence,  the  electro- 
motive force  of  induction  being  proportional  to  the  coefficient  of  mag- 
netic x>ermeability.  Hence  Ampere's  coefficients  depend  on  the  same 
quantity.    (J.  PAy«.,  June,  December,  1883,  II,  ii,  245,  551.) 

Dom,  using  a  modification  of  Weber's  second  method,  the  same  that 
Kohlrausch  employed,  has  obtained  for  the  value  in  absolute  meas- 
ure of  one  Siemens  unit  0.d482x  10^®  millimeter-seconds.  ( Wied.  Ann,j 
XVII,  773;  Am.  J.  Sci.y  February,  1883,  III,  xxv,  148.) 

Pending  the  decision  of  the  International  Electric  Congress,  called 
to  meet  in  Paris  in  April,  1884,  many  methods  have  been  suggested  for 
the  determination  of  the  value  of  the  ohm.  Carey  Foster  has  called 
the  attention  of  the  London  Physical  Society  to  the  results,  recently 
obtained,  of  a  method  suggested  by  him  In  1874.  The  method  consists 
in  balancing  the  electromotive  force  set  up  in  a  coil  .spinning  in  the 
earth's  magnetic  field,  by  means  of  an  opposing  electromotive  force 
from  a  given  battery.  The  two  opposing  circuits  through  the  same 
wire,  R,  are  composed,  the  first  of  the  spinning  coil  and  a  zero  galvano- 
scope  and  the  second  of  a  battery  and  an  absolute  galvanometer,  these 
two  circuits  meeting  at  the  end  of  the  wire  R.  In  two  preliminary 
trials  the  values  1.003  and  0.999  were  obtained,  warranting  further  ex- 
periments. Glazebrook  has  obtained  the  value  0.9866  for  the  ohm,  or 
the  exact  mean  of  Lord  Rayleigh's  results,  0.9893,  0.9865,  and  0.9868. 
Lippmann  has  suggested  an  electrodynamic  method,  resembling  that 
of  Lorenz.  A  coil  is  spun  inside  a  long  coil,  through  which  a  known 
current  is  passing.  The  resistance  to  be  determined  is  placed  in  the 
circuit  of  the  latter  coil.  The  electromotive  force  produced  by  the 
rotation  of  the  inner  coil  is  balanced  along  the  given  resistance  by  the 
electromotive  force  in  the  outer  coil.  Gray  has  proposed  a  method 
nearly  the  converse  of  that  of  Weber.  It  is  to  hang  a  coil,  the  constants 
of  which  are  known,  in  a  sufficiently  intense  and  uniform  magnetic  field 
and  find  the  decrement  of  the  oscillatory  motion  produced  by  the  induc- 
tion. Roiti  has  described  a  method  analogous  to  that  employed  by 
Rowland  in  1878.  He  uses  a  closed  solenoid,  in  which  a  primary  cur- 
rent flows,  and  a  galvanoscope  so  arranged  that  into  it  can  be  thrown 
at  will  either  a  branch  of  the  primary  current  or  induced  currents  re- 
sulting from  a  certain  number  of  interruptions  of  the  i)rincipal  circuits 
The  resistances  are  so  chosen  that  the  deflection  of  the  galvanoscope 
is  the  same  in  both  cases.  Frolich  has  discussed  the  question  whether 
electrodynamic  actions  alone  can  serve  to  measure  the  ohm.    Two  cir- 
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coits,  the  one  iudacing,  containing  a  constant  battery,  and  the  other 
induced,  are  placed  near  each  other.  Whenever  the  former  circait  is 
ox>ened  or  closed,  or  is  shunted,  an  instantaneous  current  is  produced 
in  the  second  which  is  measured  by  an  electro-dynamometer.  If  the 
battery  be  constant  and  no  other  variation  occurs,  the  theory  is  easily 
confirmed.  This  distinguishes  these  methods  from  the  corresi>onding 
galvanometric  method,  the  electrodynamic  actions  depending  on  the 
law  of  variation  of  the  inducing  current,  while  the  magnetic  action  of 
the  induced  circuit  depends  only  on  the  final  state  of  the  inductor. 
The  two  bobbins  may  be  placed  both  on  the  inductor  or  both  on  the 
induced  coil,  or  one  on  each.  Theory  shows  that  the  last  is  the  only 
arrangement  which  permits  the  coefiicients  of  self-induction  to  be  elim- 
inated. The  experimental  methods  of  doing  this  are  described.  Bril- 
Ibuin  has  described  two  methods  biatsed  on  the  fact  that  in  the  electro- 
magnetic system  the  ratio  of  a  coefficient  of  induction  to  a  resistance 
is  a  time.  To  determine  absolutely  a  resistance,  therefore,  the  essential 
measurements  are  (1)  the  measures  of  length  necessary  to  calculate  the 
absolute' value  of  a  mutual  coefficient  of  induction,  and  (2)  the  measure 
of  a  time.  {Nature^  xxvii,  354 ;  Am.  J.  8ci.^  Ill,  xxv,  309,  321 ;  Phil. 
]Hag.j  Y,  XV,  149;  xvi,  144;  C.  B.j  xcv,  1348;  J.  Phys.y  April,  II,  ii, 
149 ;  July  325 ;  December,  5G6 ;  Wied.  Ann.,  xix,  106.) 

Bid  well  has  modified  the  proportions  of  the  Wheatstone  bridge  so  as 
to  insure  the  constancy  of  the  current  used  for  measuring  resistances 
by  its  means.  This  is  important  in  those  cases  where  the  resistance 
measured  is  a  function  of  the  strength  of  current.  {Phil.  Mag,,  V,  xv, 
316,  May,  1883.) 

Chevet  has  devised  a  modification  of  the  capillary  electrometer  of 
Lippmann,  which  is  easily  constructed  and  which  will  show  a  difference 
of  potential  of  0.001  to  0.0001  volt.  Through  lateral  orifices  two  bottles 
are  connected  by  means  of  a  piece  of  thermometer  tube.  One  of  these 
bottles  contains  mercury,  the  other  dilute  sulphuric  acid  with  a  little 
mercury  at  the  bottom,  the  mercury  in  each  having  an  insulated  plat- 
inum wire  leading  to  it.  These  wires  being  connected  together,  the 
level  of  the  mercury  and  water  in  the  bottles  is  adjusted  so  that  the 
surface  of  separation  in  the  tube  is  near  the  end  which  is  in  the  mer- 
cury.   (C.  B.,  xxvii,  669;  Am.  J.  8ci.,  December,  1883,  III,  xxvi,  477.) 

Claverie  has  also  described  a  capillary  electrometer  with  a  horizontal 
tube,  and  has  given  a  theoretical  discussion  of  the  conditions  of  sensi- 
bility iu  it.  It  has  a  displacement  of  fifteen  centimeters  for  an  electro- 
motive force  of  one  volt,  and  the  zero  is  fixed.  (J.  Phys.,  September, 
1883,  II,  II,  420.) 

Debrun  has  devised  a  capillary  relay,  in  which  the  capillary  tube 
being  horizontal  the  motion  of  the  mercury  to  and  fro  causes  a  beam 
to  which  it  is  attached  to  oscillate  on  its  knife-edges,  and  so  to  open  or 
close  a  secondary  local  circuit.  Since  the  oscillations  are  very  slow, 
only  about  forty-eight  a  minute,  it  cannot  be  used  in  telegraphy,  but 
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the  author  thinks  it  useful  in  automatically  registering  instruments, 
such  as  barometers,  thermometers,  and  galvanometers.  (J.  Phys.^  April, 
1883,  II,  II,  169.) 

Ducretet  has  constructed  a  universal  galvanometer  which  is  capablb 
of  measuring  from  0.1  to  400  amperes  when  used  as  an  ammeter,  and 
from  0.1  to  700  volts  when  used  as  a  voltmeter.  The  needle  is  immersed 
in  liquid  to  damp  its  vibrations  and  is  controlled  by  a  steel  magnet 
beneath  it.  It  is  placed  at  one  end  of  a  graduated  rule  on  which  slides 
the  coil,  movable  by  a  raek  and  pinion.  The  coil  is  wound  in  a  groove 
in  a  metal  ring,  and  has  a  resistance  of  5,490  ohms.  For  measuring  cur- 
rent the  metal  ring  itself  is  used.  The  instrument  is  empirically  cali- 
brated.   {J.  Phys.,  December,  1883, 11,  n,  556.) 

Siemens  and  Halske  have  brought  out  a  torsion  galvanometer  for 
strong  currents.  It  consists  of  a  magnet  suspended  between  two  coils, 
suspended  by  a  torsion  spring  so  arranged  that  the  amount  of  torsion 
required  to  return  it  to  zero  after  deflection  can  be  read  off  directly. 
Two  forms  are  made,  the  vertical  and  the  horizontal.  In  the  former 
the  needle  is  suspended  by  a  silk  fiber,  the  reading  being  taken  from 
above.  In  the  latter  the  needle  is  balanced  on  a  knife-edge  and  carries 
a  x>ointer  at  one  end,  moving  over  a  scale.  The  amount  of  torsion  neces- 
sary to  return  the  needle  to  zero  is  indicated  by  a  second  pointer,  which 
is  attached  to  a  handle,  and  which  also  moves  in  front  of  the  scale. 
These  instruments  may  be  used  either  in  the  main  circuit  or  in  a  shunt 
circuit    {Naturey  October,  1883,  xxvni,  571.) 

Obach  has  improved  his  movable  coil  tangent  galvanometer  by  mak- 
ing the  coil  compound,  the  ring  itself  being  used  for  current,  and  the 
coil,  which  is  of  high  resistance,  for  electromotive  force.  The  coil 
revolves  about  a  horizontal  axis,  and  can  be  fixed  at  any  angle.  The 
needle  is  suspended  and  can  be  rendered  dead  heat.  The  coils  are  so 
balanced  that  the  same  deflection  is  produced  by  one  volt  with  the  high 
resistance  coil  which  is  produced  by  one  ampere  with  the  low  one.  (Phil. 
Mag.y  August,  1883,  V,  xvi,  77 ;  NaturCj  July,  1883,  xxvin,  257.) 

Gray  has  examined  the  influence  of  temperature,  density,  and  chem- 
ical composition  upon  the  electric  conductivity  of  glass.  He  finds  that 
with  the  varieties  of  glass  having  lime  as  their  basis  the  poorest  con- 
ductors are  those  which  have  a  composition  most  nearly  approaching  a 
trisilicate,  either  of  potassium  and  calcium  or  sodium  and  calcium.  He 
finds  also  that  among  various  specimens  of  lead  glass  the  poorest  con- 
ductors have  a  composition  nearest  to  a  trisilicate  of  potassium  and 
lead.  These  latter  insulate  better,  as  they  are  more  dense.  {Proc.  Ray. 
8o€.,  xxxiii,  256;  J.  Phys.y  February,  1883,  II,  ii,  95.) 

Foussereau  has  experimented  to  determine  the  effect  of  hardening 
u^yon  the  electric  resistance  of  glass.  He  concludes  1st,  that  harden- 
ing diminishes  considerably  the  electric  resistance  of  many  kinds  of 
glass;  a  specimen  of  lime  glass  hardened,  and  then  annealed  for  six 
hours  at  500o,  and  observed  between  35^  and  80^  showed  2.30  times 
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the  original  resistance;  with  flint-glass  the  difference  is  still  more 
striking;  2d,  moderate  annealing,  causing  the  elasticity  doe  to  harden- 
ing to  partially  disappear,  destroys  only  in  part  the  action  of  this 
hardening  on  the  resistance;  and  Sd,  the  resistance  of  a  glass  recently 
annealed  continues  to  increase  slowly  for  some  time.  (C  £.,  March» 
1883,  xcvi,  785.) 

The  rapidity  with  which  light  modifies  the  resistance  of  selenium  is 
well  shown  by  an  experiment  of  Bellati  and  Romanese.  A  Breguet 
photophonic  receiver  received  the  light  of  a  petroleum  lamp  after  pass- 
ing a  solution  of  alum.  This  receiver  and  a  rheostat,  in  the  circuit  of 
ten  Bunsen  cells,  were  placed  on  the  two  circuits  of  a  differential  gal- 
vanometer. Between  the  light  and  the  receiver  a  disk,  pierced  with 
ludes,  rotated.  Though  the  speed  of  rotation  was  widely  varied  no 
appreciable  change  was  observed  in  the  mean  resistance  of  the  selenium, 
which  could  hardly  have  been  the  case  unless  the  effect  of  the  light  on 
the  selenium  was  instantaneous.  ( Tl  Xuoro  CimentOj  HI,  xi,  5;  Jl  Plfv., 
November,  1883,  II,  n,  518.) 

Bidwell  has  submitted  selenium  cells  to  direct  examination  in  order 
to  test  the  truth  of  Moser's  h3rx>othesis  that  their  change  of  resistance 
was  an  effect  of  heat.  He  finds  the  very  reverse  to  be  the  fact;  that 
with  a  single  exception  all  the  cells  in  his  possession  rise  in  their 
resistance  as  their  temperature  rises;  reaching  a  maximum  and  then 
decreasing.  Exposed  to  sunlight  a  selenium  cell  does  not  become  per- 
ceptibly warm  to  the  touch;  but  the  amount  of  dark  heat  required  to 
effect  the  same  reduction  in  its  resistance  would  certainly  render  it  too 
hot  to  handle.     {Phil.  Mag,^  January,  1883,  V,  xv,  31.) 

Fritts  has  described  a  new  form  of  selenium  cell  in  which  he  has  suc- 
ceeded in  diminishing  materially  the  resistance,  and  in  which  the  light 
is  made  to  strike  the  cell  in  the  same  direction  as  that  in  which  the 
current  passes.  These  cells  are  far  more  sensitive  to  light  than  any 
before  made,  falling  in  resistance  from  twenty  to  forty-four  times  when 
placed  in  sunlight.  He  has  also  observed  a  change  in  resistance  on  re- 
versing the  current,  and  on  varying  the  strength  of  the  battery.  To 
make  these  sensitive  cells  it  is  necessary  to  use  selenium  which  has  been 
very  carefully  purified.    {Am.  J.  Sci.^  December,  1883,  III,  xxvi,  405.) 

Gray  has  published  a  valuable  paper  on  the  size  of  conductors  re- 
quired for  the  distribution  of  electric  energy,  considering  the  questions 
of  economy,  safety,  and  regulation.  {Phil.  Mag.j  September,  1883,  Y, 
XVI,  187.) 

Thompson  has  given  an  ingenious  method  for  representing  graphi- 
cally the  law  of  efficiency  of  an  electric  motor.  {Phil.  Mag.y  February, 
1883,  V,  XV,  124;  J.  Phys.j  March,  1883,  II,  n,  131.) 

The  complete  report  upon  the  experiments  made  at  the  Paris  Elec- 
trical Exhibition  by  the  special  committee  appointed  for  the  purpose, 
consisting  of  Allard,  Le  Blanc,  Joubert,  Potier,  and  Tresca,  has  been 
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published.    An  abstract  of  it  has  been  made  by  Potier.    (Ann.  Chim. 
Phys.j  May,  1883,  V,  xxix,  5;  J.  Phys.y  January,  1883, 11,  ii,  11.) 

Sprngue  has  published  the  results  of  his  tests  made  upon  the  new 
form  of  Edison-Hopkinson  dynamo,  the  peculiarity  of  which  is  its  short- 
ened field  magnets.  The  resistance  of  the  armature  cold  was  0.026^ 
and  hot  0.0325  ohm.  The  mean  of  thre€\  experiments  gave  a  total  effi- 
ciency of  94.8  per  cent.,  and  a  commercial  efficiency  of  86  per  cent. 
{Nature^  August,  1883,  xxvin,  405.) 

4.  Electric  Spark  and  Meotric  Light 

Villari  has  experimented  upon  the  sparks  from  a  condenser,  and  upon 
the  modifications  which  they  undergo  when  various  resistances  are 
inserted  in  the  circuit.  When  a  condenser  is  discharged  so  as  to  produce 
at  first  a  single  spark,  and  then  two  in  series,  it  is  observed  that  the 
former  is  not  equal  to  the  sum  of  the  latter  in  length,  nor  is  it  constaut 
in  value.  The  author  finds  that  with  his  apparatus  (which  he  calls  a 
spintherometer)  if  one  of  the  sparks  is  zero  the  other  has  its  minimum 
value,  26""*.  When  it  becomes  2™°>  or  less,  the  sum  becomes  40™°>y 
a  maximum.  Between  3  and  30"™  the  sum  is  constant  at  about  32™™. 
Hence  it  appears  that  a  very  small  spark  produced  in  the  circuit  of  a 
condenser  has  the  singular  property  of  lengthening  a  second  spark 
produced  simultaneously  in  the  same  circuit.  The  effect  of  introducing 
various  kinds  of  resistance  in  the  path  of  the  short  spark  is  giveu. 
(J.  Phys.,  June,  1883,  II,  ii,  272.) 

Wachter  has  discovered  that  the  electric  spark  is  produced  always  by 
only  one  of  the  two  electricities,  and  hence  that  the  carrying  of  solid  par- 
ticles, which  constitutes  this  spark,  is  effected  sometimes  by  positive, 
sometimes  by  negative,  electricity,  and  therefore  always  in  one  definite 
direction.  He  finds  that  positive  electricity  can  give  a  spark  only  when 
the  pressure  of  the  air  is  above  10™™  of  mercury.  Negative  electricity 
can  give  a  spark  under  pressures  included  between  63  and  5™™,  accord- 
ing to  the  distance  of  the  electrode  from  the  wall  of  the  tube.  As  the 
air  becomes  more  rarefied,  the  matter  transported  decreases  from  the 
positive  and  increases  from  the  negative  electrode.  Positive  electricity 
transports  the  particles  much  farther  than  negative.  Under  a  pressure 
of  63™™,  the  positive  spark  can  cross  a  space  of  2,040™™;  the  negative 
one  only  of  0.6™™,  or  3,400  times  less.  The  positive  particles  follow  the 
line  of  least  resistance,  and  hence  may  describe  a  curvilinear  trajectory; 
the  negative  particles  are  thrown  off  normally,  and  move  in  straight 
lines.  A  powerful  magnet  acts  on  the  former  as  on  diamagnetic  bodies; 
on  the  latter  as  on  paramagnetic  substances.  The  positive  particles 
sometimes  become  incaudescent,  and  are  measurable  under  the  micro- 
scope; the  negative  particles  are  never  incandescent,  and  are  too  tenu- 
ous to  measure.    ( Wied.  Ann.,  xvu,  903 ;  J.  Phys.,  June,  1883,  II,  ii,  283.) 

Edlund  has  given  the  results  of  his  experiments  in  favor  of  the 
hypothesis  advanced  by  him,  that  a  vacuum  opposes  a  very  feeble  re- 
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sistaDce  to  the  passage  of  electricity,  maintaining  that  the  resistance 
experienced  is  dae  to  a  counter  electromotive  force,  increasing  with  the 
rarefaction  and  connected  with  the  electroiI''».  In  exhausted  tnbes, 
without  electrodes,  simple  friction  producer  an  eic^'trical  glow.  (PkiL 
3lag.,  January,  1883,  V,  xv,  1.) 

Naocari  has  examined  the  heating  prcxluced  in  the  electrodes  by  the 
induction  spark.  (J.  Phjf$.^  II,  ii,  521.)  Hertz  has  communicated  to  the 
Berlin  Physical  Society  some  curious  results  observed  by  him  in  the 
ease  of  electric  discharges  in  air  and  other  gases  under  a  pressure  of 
from  20  to  30»"  of  mercury.  {Xature^  xxTii,  403.)  Goldstein  has  stud- 
ied the  electric  discharge  In  rarefied  gases,  especially  the  so-called  re- 
flection of  electric  rays.  (J.  PAy«.,  II,  ii,  179.)  Worthington  has  suc- 
ceeded in  showing  that  the  phenomena  of  induction  take  place  across 
a  discharge-resisting  vacuum.  Hence  this  vacuum  cannot  be  a  con- 
ductor, at  least  in  the  ordinary  sense.  {Kature,  March,  1883^  XXYH, 
434.)  De  la  Bue  and  Miiller  have  communicated  to  the  Boyal  Society  a 
paper  on  the  electric  discharge  produced  with  the  chloride  of  silver 
battery  of  11,000  cells.    (Xaturej  August,  1883,  xxvm,  381.) 

Dewar  has  made  a  series  of  manometric  observations  uiwn  the  elec- 
tric arc  The  two  carbons  used  were  hollow,  and  had  an  interior  diam- 
eter of  3""*.  Their  porosity  had  been  destroyed  by  heating  them  to 
a  white  heat  in  a  {wrcelain  tube,  through  which  benzene  vapor  was 
passed,  thus  depositing  compact  carbon  on  their  suriaoes.  The  car- 
bons were  connected  to  the  interior  of  two  closed  flasks,  at  the  bot- 
tom of  which  was  ether  or  other  mobile  liquid,  into  which  also  passed 
the  recurved  end  of  a  long  horizontal  tube  serving  as  a  manometer, 
and  showing  a  variation  of  0.004*"  pressure.  When  the  arc  is  well 
formed,  being  sharply  limited  by  an  almost  spherical  sut^eum,  envelop- 
iBg  the  extremity  of  the  i>ositive  carbon  and  just  touching  the  end  of 
the  negative,  an  increase  of  pressure  of  one  to  two  millimeters  of  water 
is  seen  at  the  positive  electrode,  and  a  slight  decrease  at  the  negative. 
When  the  arc  hisses,  the  i>ositive  pressure  diminishes.  When  the 
negative  pole  throws  off  incandescent  particles,  the  pressure  increases. 
(Proc.  Bay.  Soc.,  xxxm,  262;  J.  Phy$.j  January.  1883,  II,  n,  42.) 

Siemens  and  Huntington  have  described  the  modified  form  of  electric 
furnace  lately  employed  by  them.  Its  novelty  consists  in  the  fact  that 
the  negative  electrode,  which  passes  through  the  cover  of  the  crucible, 
is  suspended  to  one  end  of  a  lever,  to  the  other  end  of  which  is  a  hol- 
low c.viinder  of  iron  moving  within  a  coil,  and  adjustable  by  a  counter- 
weight. Since  the  coil,  which  is  place<l  in  shunt  circuit,  has  a  high 
resistance,  its  attractive  force  on  the  cylinder  is  proportional  to  the 
electromotive  force  between  the  carbon  points,  t. «.,  to  the  resistance  of 
the  arc,  the  length  of  which  is  thus  automatically  regulated.  The  ad- 
vantages of  this  furnace  are,  Ist,  the  temijerature  is  limited  only  by 
the  refractory  resistance  of  the  crucible;  and,  2d,  the  heat  is  applied 
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directly  to  the  substance  to  be  melted.    {Ann,  Chem.  Phys.y  December, 
1883,  Y,  XXX,  465;  J.  Phys.,  March,  1883,  II,  ii,  124.) 

Dobrohoif-Maikoflf  has  devised  a  form  of  arc-lamp,  in  which  a  coil  of 
coarse  wire  surrounds  an  iron  tube,  within  which  is  a  rod  of  iron. 
Wlien  the  current  passes  the  two  are  similarly  magnetized,  and  the  rod 
is  repelled  from  the  tube.  By  means  of  articulated  levers  this  motion 
is  made  to  regulate  the  distance  of  the  carbons.  (J.  Phys.j  December, 
1883,  II,  II,  574.) 

Lever  has  invented  a  simplified  form  of  clutch  arc-lamp,  in  which  the 
upper  carbon  is  clamped  in  a  brass  holder  sliding  freely  vertically.  A 
brass  washer  or  collar  fits  accurately  but  loosely  to  it,  supported  on  one 
side  by  an  adjustable  screw,  and  on  the  other  by  a  metal  piece  attached 
to  the  framework.  This  framework  is  supported  by  a  spiral  spring, 
which  keeps  the  washer  tilted  against  the  carbon-holder.  This  spring 
is  antagonized  by  an  electromagnet  in  shunt  circuit,  so  that  when  the 
current  is  turned  on,  the  carbon  is  allowed  to  fall  until  contact  takes 
place.  Then  the  shunt  magnet  loses  its  force  and  the  spring  separates 
the  carbons  to  form  the  arc.    {Nature^  January,  1883,  xivii,  274.) 

Williams  has  claimed  for  an  American,  Starr,  the  invention  of  the  in- 
candescent lamp,  which  was  patented  after  his  death  by  King,  in  1845. 
It  consisted  of  ''  a  short  stick  of  gas  retort  carbon"  in  a  barometric 
vacuum.  ^'  The  light  was  far  more  brilliant  and  the  carbon  stick  more 
durable  than  the  flimsy  threads  of  the  incandescent  lamps  now  in  use." 
It  was  abandoned  solely  on  account  of  the  cost  of  supplying  the  power. 
{Nature^  January,  1883,  xxvii,  241.) 

Fleming  has  called  attention  to  a  phenomenon  of  molecular  radiation 
in  the  Edison  lamp.  When  a  loose  conta<;t  occurs  so  that  an  arc  is 
formed  and  the  copper  projected  on  the  walls  of  the  glass,  there  is  a 
shadow  of  one  side  of  the  loop  on  the  glass  where  this  side  of  the  flla- 
ment  has  protected  the  glass  from  the  copper  bombardment  {Phil. 
Mag.j  July,  1883,  V,  xvi,  48.) 

Hopkinson  has  delivered  a  lecture  at  the  Institution  of  Civil  Engi- 
neers on  ''  some  points  in  electric  lighting."  The  building  was  lighted 
by  about  230  Edison  lamps,  each  of  16  candles,  and  each  requiring  76 
watts  of  power.  To  produce  the  same  IC-candles  b'ght  in  ordinary  good 
flat  flame  gas-burners  would  require  between  7  and  8  cubic  feet  of  gas 
per  hour,  contributing  heat  to  the  atmosphere  at  the  rate  of  3,400,000 
foot-pounds  per  hour,  e^juivalent  to  1,250  watts,  or  nearly  seventeen 
times  as  much  heat  as  the  incandescent  lamp  of  equal  power.  The  di- 
rection of  progress  was  in  the  improvement  of  the  lamp.  {Nature^ 
April,  1883,  xxvii,  592.) 

Geraldy  has  published  some  valuable  statistics  comparing  the  cost  of 
the  electric  arc-light  with  gas,  both  as  to  its  actual  cost  and  its  cost  i>er 
candle  power.    {Nature^  October,  1883,  xxviii,  625.) 

Tommasi  has  contrived  an  electric-light  regulator  in  which  the  vary- 
ing resistance  which  selenium  has  when  exposed  to  light  is  made  use  of. 
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Thus  far  it  has  been  applied  only  to  the  Jablochkoff  candle.    {Katurcj 
July,  1883,  xxvin,  309.) 

Incandescent  lighting  is  steadily  working  its  way  into  public  favor. 
The  Savoy  theater,  in  London,  has  been  lighted  with  1,194  Swan  lamps 
for  a  year  and  a  half  with  entire  success.  At  the  coronation  in  Moscow, 
the  tower  of  Ivan  the  Great,  and  its  side  galleries,  were  lighted  with 
3,500  Edison  lamps.  The  Edison  station  in  the  first  district  of  New 
York  City  has  run  uninterruptedly  since  September,  1882,  constantly 
increasing  the  amount  of  light  furnished.  In  December,  1883, 10,297 
lamps  were  in  use  in  that  district,  the  bills  rendered  during  Novem- 
ber exceeding  $10,000  for  the  month's  lighting.  The  capacity  of  the 
station  has  proved  totally  insufficient  for  the  light  required,  and  is 
to  be  largely  increased.  Hence  no  electricity  has  yet  been  available 
for  power,  notwithstanding  the  demand.  At  the  Vienna  Exhibition 
various  forms  of  incandescent  lamps  were  exhibited,  but  none  showing 
marked  improvement  in  durability.  {Nature^  March,  1883,  xxyn,  418  \ 
June,  xxvin,  207 ;  September,  xxvni,  466  5  November,  xxix,  42.) 

5.  Ulectromagnetism, 

Wassmuth  has  experimented  on  the  portative  force  of  electromagnets, 
using  semicircular  magnets  in  contact  at  their  polar  surfaces.  He  ob- 
served that  if  a  very  thin  sheet  of  mica  be  placed  between  the  magnet 
and  its  contact,  provided  the  magnetization  is  not  too  strong,  the  por- 
tative force  increased  from  4.7  to  9  kilograms.  (J.  Phys.j  April,  1883, 
II,  II,  193.) 

Ayrton  and  Perry  have  experimented  to  determine  the  eflfect  of  differ- 
ent methods  of  winding  upon  the  strength  of  electromagnets,  the  cur- 
rent strength  being  constant.  In  the  first  case  the  wire  wsis  wound 
uniformly  over  the  entire  length ;  in  the  second  it  was  *'  coned  "  toward 
each  end ;  in  the  third  it  was*  wound  uniformly  over  one-half  the  bar 
only;  and  in  the  fourth  it  was  '* coned"  on  one-half  only.  They  con- 
clude that  with  a  definite  iron  core,  a  definite  length  of  wire  to  be  coiled 
on  it,  and  a  definite  current,  the  mode  of  coiling  to  produce  the  maxi- 
mum field  depends  entirely  on  the  distance  from  the  end  of  the  electro- 
magnet at  which  this  field  is  to  be  protluced.  With  the  magnet  used, 
they  found  that  at  distances  very  small  compared  with  the  length  of 
the  core,  the  fourth  method  is  best.  When  the  field  is  to  be  produced 
at  a  distance  of  one-third  the  length  of  the  magnet,  the  third  method 
is  preferable.  While  for  distances  equal  to  or  greater  than  ^  of  the 
length  of  the  core  the  first  method  gives  the  best  results.  {Phil.  Mag,j 
June,  1883,  V,  xv,  397.) 

At  the  Montreal  meeting  of  the  American  Association  Graham  Bell 
read  a  paper  upon  the  electrical  experiments  made  to  determine  the  loca- 
tion of  the  bullet  in  the  body  of  the  late  President  Garfield,  and  upon 
a  successful  form  of  induction  balance  for  the  painless  detection  of 
metallic  masses  in  the  human  body.  {Proc.  Am.  Assoc.  Adv.  Sci.,  xxxi, 
161 ;  Am.  J.  Sci.,  Januarj^,  1883,  III,  xxv,  22.) 
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Du  Moncel,  iu  a  paper  presented  to  the  French  Academy,  has  shown 
that  if  one  of  the  poles  of  a  permanent  magnet  be  passed  longitudinally 
along  a  straight  electromagnet,  the  coil  of  which  is  connected  to  a 
galvanometer,  three  induced  currents  are  successively  developed;  a 
first,  which  results  from  the  approach  of  the  inducing  pole,  and  which 
is  an  inverse  current;  a  second,  which  results  from  the  motion  of  the 
magnet  from  one  end  of  the  coil  to  the  other,  and  which  is  direct ;  and 
a  third,  produced  by  ^Withdrawing  the  inducing  magnet,  which  is  also 
direct,  though  the  current  flows  in  the  same  direction  as  the  first,  since 
the  magnet  acts  on  the  opposite  end  of  the  coil.  A  conclusion  drawn 
from  his  experiments  is  that  the  induced  currents  due  to  an  approach 
of  the  inductor  to  the  polarized  core  are  the  same  in  direction  as  the 
currents  which  i)roduce  the  magnetization  of  the  latter  when  the  opposed 
poles  at  the  instant  of  approach  are  of  the  same  name.  (0.  22.,  Janu- 
ary, 1883,  xcvi,  214.) 

Munro  has  experimented  upon  the  action  of  a  metal  microphone  in 
vacuo,  using  two  square  pieces  of  fine  iron-wire  gauze — one  fixed,  the 
other  suspended  so  as  to  swing  against  the  other,  the  whole  inclosed 
in  glass.  The  pressure  of  the  gauze  could  be  regulated  by  means  of  an 
external  magnet.  The  sensitiveness  of  the  instrument  was  found  to  be 
greatly  increased  when  exhausted.     (Phil.  Mag ,  July,  1883,  Y,  xvi,  23.) 

Several  contributions  to  the  theory  of  the  microphone  have  appeared 
Bid  well  thinks  the  heat  at  the  point  of  contact  plays  an  important  part 
in  the  action ;  Heaviside  finds  that  the  apparent  resistance  of  a  con- 
tact varies  inversely  as  the  square  root  of  the  current  strength,  and 
hence  argues  against  the  use  of  multiple  contacts;  but  their  advan- 
tages in  practice  have  been  found  very  considerable.  Munro  and  War- 
wick regard  the  action  of  the  microphone  as  due  to  the  existence  of  a 
silent  discharge  of  electricity  through  the  thin  stratum  of  air  at  the 
point  of  contact;  a  view  which  is  sustained  by  Mr.  Stroh's  observation 
that  an  actual  separation  of  the  contact  points  may  be  observed  iu  the 
microscope  while  the  current  continues  to  flow  and  the  instrument  to 
act.  Moreover,  he  has  observed  that  when  in  action  there  is  a  minute 
repulsion  observable  between  the  two  carbons,  their  motion  being 
0.0005™"*.     {N'ature,  April,  1883,  xxvii,  588.) 

On  the  history  of  the  telephone  Thompson  has  translated  some  re- 
markable i)assages  from  Philipp  Reis's  papers,  published  in  1860-'(>l. 
He  proposed  at  that  time  the  name  telephone,  and  says  the  instrument 
can  reproduce  to  a  certain  degree  the  human  voice,  the  consonants  be- 
ing, for  the  most  part  tolerably  distinct,  but  the  vowels  not  equally  so. 
One  of  the  forms  of  his  telephone  was  in  the  form  of  the  human  ear, 
carved  in  oak  wood,  the  tympanic  membrane  and  apparatus  of  trans- 
mission being  made  so  as  to  resemble  closely  the  similar  parts  in  the 
natural  organ.    {Nature^  June,  1883,  xxviii,  130.) 

Carhart  has  observed  that  an  iron  plate  with  a  hole  in  it  held  in  front 
of  the  pole  of  a  magnet  acts  magnetically  as  a  screen  just  as  it  would 
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act  optically,  the  shadow  being  sharply  defined.  By  rotating  a  per- 
forated iron  disk  between  a  magnet  and  a  coil  with  an  iron  core,  a  sound 
was  heard  in  a  telephone  in  circait  corresponding  in  pitch  to  the  num- 
ber of  perforations  which  passed  per  second.  When  the  disk  had  two 
rows  of  holes,  one  of  thirty-two,  the  other  of  sixty-four,  the  interval, 
heard  was  the  octave.  He  calls  the  instrument  the  magnetophone. 
{Katurej  October,  xxviii,  626.) 

Bosanquet  has  given  a  valuable  discussion  of  the  theory  of  the  com- 
pound dynamo-machine,  i.  0.,  one  Ijhat  has  its  field  wound  with  two  coils, 
one  in  the  main  and  the  other  in  the  shunt  circuit.  His  Gramme 
dynamo,  with  field  coils  in  main  circuit,  failed  whenever  more  than  ten 
ohms  was  put  in  the  external  circuit.  Consequently,  he  wound  2,000 
turns  of  a  small  wire  on  pasteboard  cylinders,  fitting  over  the  main  coils, 
fhe  resistance  of  these  auxiliary  coils  being  about  27  ohms.  The  ends 
of  this  coil  are  attached  to  the  armature  brushes,  and  even  when  the 
main  circuit  is  open  an  electromotive  force  of  70  to  80  volts  is  produced 
by  the  machine.  The  advantages  of  this  alteration  are  obvious.  {Phil. 
Mag.j  April,  1883,  V,  xv,  276.) 

The  question  of  the  transmission  of  power  electrically  has  absorbed 
a  large  share  of  attention.  On  March  15,  Siemens  gave  a  lecture  on 
this  subject  at  the  Institution  of  Civil  Engineers,  giving  an  interesting 
r6snm6  of  the  progress  of  scientific  thought  on  the  subject  and  a  his- 
torical sketch  of  the  development  of  electric  railways.  (Naturej  March, 
1883,  xxvn,  518.)  Tresca  has  made  a  report  to  the  French  Academy 
upon  the  transmission  of  power  from  Paris  to  Bourget  by  the  system 
of  Deprez.  The  distance  from  one  station  to  the  other  and  back  was 
17  kilometers.  The  electric  energy  was  transmitted  over  an  ordinary 
telegraph  wire  4°^™.  in  diameter,  having  a  resistance  of  160  ohms. 
The  motive  power  absorbed  by  the  generator  was  6.21  horse-power ; 
that  yielded  to  the  brake  by  the  motor  was  2.03  horse-power,  or  32.7 
per  cent  The  generator  made  588  revolutions  a  minute,  and  gave  an 
electromotive  force  of  1,290.5  volts.  (0.  JR..  February,  1883,  xcvi,  457.) 
In  a  second  set  of  experiments  the  generator  made  814  revolutions ;  the 
electromotive  force  developed  was  about  2,000  volts,  the  power  con- 
sumed 10.395  horse-power,  and  recovered  3.304 ;  giving  an  efficiency  for 
the  system  of  31.7  per  cent.  (0.  JB.,  xcvi,  530.)  The  Academy  then  ap- 
pointed a  commission,  with  Cornu  as  secretary,  to  repeat  the  experi- 
ments. With  a  speed  of  850  turns,  9.514  horse-power  was  absorbect 
by  the  generator,  and  3.582  returned  by  the  motor ;  a  yield  of  37.5  per 
cent.  The  electromotive  force  was  1,937  volts.  (Ann.  Chim.  Phys.y  Oc- 
tober, 1883,  V,  XXX,  214.) 

The  production  of  power  from  accumulators  has  also  made  some  prog- 
ress. An  electrical  tram-car  was  tried  at  Kew  in  March.  The  battery 
is  placed  under  the  seats,  and  consists  of  fifty  Faure-Sellon-Volckmar 
cells*  each  13  by  11  by  7  inches,  and  weighing  SO  pounds.  It  is  capable  of 
driving  the  full  car  for  seven  hours.    {Naturej  March,  1883,  xxvii,  470.) 
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266.    Oxfoixl,  1882.    (Clarendon  Press.) 
The  Student's  Mechanics.     W.  R.  Browne.    London,  1883.    (C.  Griffin 

&  Co.) 
Elementary  Applied  Mechanics.    Part  u.    Thos.  Alexander  and  A.  W. 

Thomson.    London,  1883.    (Macmillan.) 
Akustik.    Fundamentalerscheinnngen  u.  G^setze  einfach  tonender  Kor- 

per.    F.  Melde.    8vo.    pp.  364.    Leipzig,  1883. 
Sound  and  Music.    Sedley  Taylor.    2d  edition.    London,  1883.     (Mac- 
millan.) 
Tliermochemische  Uutersuchungen.    J.  Thomsen.    Bd.  ii.    Metalloide. 

8vo.    pp.  xiv,  506.     Leipzig,  1882.     (Barth.) 
The  Theory  of  the  Gas  Engine.    D.  Clerke.    J2mo.    pp.  160.    New 

York,  1883. 
Becherches  exp6rimen tales  et  analytiques  sur  les  machines  k  vapeur. 

D<^termination  de  Peau  entrainee  par  une  m6thode  thermom^triqae. 

G.  Lelontre.    8vo.    pp.  63.    Nancy,  1883.    (Berger-Levrault.) 
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iStndo  siir  la  tlirrim)  ilyiKUiiiijUc  ni^pli(iiu'-e  i\  In  i)ro<liiotion  do  h\  force 

motrice  ot  dii  tVoid.     C  Tollici*.     I'asc.  i.     8vo.     i)]).  vii,  07.     Paris, 

188;].     (Monillot.) 
Li^zht ;  a  conisi*  of  experimental  <)i)ti<'s,  eliietly  wiili  tlie  lantern.     Lewis 

Wright.     Svo.     ])p.  xxiv,  ;><>7.     London,  1882.     (Maeniillan  «S:  Co.) 
Physical    Oj)ti(!s.     \l,   T.    (llazebrook.     8vo.     i)p.  448.     London,  1883. 

(Lonuruans.) 
I5tu<le  de  rinllnenee  de  la  coloration  snria  visibility*  d('S])oints  Inniiuenxl 

A.  ChaijM'nticr.     8vo.     p]).  7.     Paris,  1883.     (Davy.) 
Note  (•oinplf'in<'ntaire  relative  a  I'mtlnenee  de  la  snrfaee  snr  la  sensibi- 

lite  huninense.     A.  Charpentier.     8vo.     i>p.  7.     Paris,  188;>.     (Davy.) 
Ansliihrliclies  llandbuehder  Photo<nTai)hie.     Mit  ()(M)Ilolzselmitten  mid 

<J  Tateln.     »Iosepii  Maria  Kder.     Piinl  Jleften.     8vo.     pp. r>42.     Halle 

a.S.,  1881^-;^.     (Knapp.) 
Lieht  u.  Wiiriue.     K.  (lerland.     8vo.     \}\),  320.     Leipzig,  188:3. 
Die  Parbenwelt.     Kin  neiier  V(»rKueh  znr  Erkliirnng  der  Kntstehnng  d(T 

Parben  sowie  ihrer  Peziehnngen  zu  eimunler.     Abth.  L     Die  Parben 

in  ihrer  JUv.iehnng  zu  einander  n.  znni  Ange.    Sehasler.    8vo.    P>erlin, 

1883. 
Lt'hrbueh  derSpeclralanalyse.     11.  Kayser.     8vo.     j)]).  xi,  3r)8.     J>erlin, 

1S8.3.     (Springer.) 
Photometry  and  Oas  Analysis.     T.  T.  Prown.     8vo.     London,  l^si]. 
Die  (iesetze  (b»r  Lielitbewegung  in  doppelt  breehenden  Medien  nach  der 

Lommersehen  Peibnngstheorie.     K.  llollef'rennd.     4to.     Halle,  1883. 
Traite  elementaire  du  microscope.     Eugene  Trntat.     i)]).  322.     l*aris, 

1883.     ((;anthier-Villars.) 
Das    o]»tisclie    DrehnngsvernH'igen    isomorpher  Misehungen   aus   den 

Dithioimtcn  dcsp>leis  und  des  Stiontiums.     (i.  Podlander.     8vo.     ])p. 

34.     J>ieslau,  188,;.     (Kiihler.)     Inaug.  Diss. 
Die  elektiomagnctische  Theorie  di's  Liehte.s.     ().  Turnlirz.     8vo.     pp.. 

viii,  l.")-^.     Leii)zig,  188.3.     (Teubner.) 
FJeclric  Lighting  ]>y  Water  J*o\ver.      J.  P.  Grierson.     8vo.     London. 

1883.     (Spons.) 
Klectro magnets;  \ho  detennination  of  the  elements  of  their  construc- 
tion.    Theodore  Du  ^loncel.     Transl.  from  2d  ed.     24mo.     i)p.  122, 

New  York,  1883.     (Van  Nostrand.)     London,  1883.     (Sjwns.) 
Ai)i)lications  mo<lernes  de  Teleetncite;    nouvelles  machines  magneto- 

electriques  et  dynamo-^lectriques:  eclairage  eleotrique;  tel<''i>hone, 

etc.     »L  Langlebert.     12mo.     i)p.  10().     Paris,  188;i 
Vier  Wandtafeln  zur  Erkliirung  der  electrodynamischen  Maschinen. 

Imp.  folio  \vith  8vo  text.    ])p.  10.    Miinchen,  18S3.     (Pu<!hholz.) 
Des  applications  du  telephone  et  du  nucrophone  A  la])hysiologie  et  a  la 

clini(iue.     31.  Pxaidet  de  Paris.     8vo.     i)p.     xi,  171.     Paris,   1880. 

(Henry.) 
(irundsiitze der Electrodynamik,  synthetisch  hergeleitet  u. experimental 

g(»priift.    J.  CL  jNIunker.    Svo.     pp.  iv,  27.    Niiruberg,  1883.    (von 

Ebiier.) 

H.  Mis.  G9 10 
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Gli  ek'ttromagncli.    Gin«eppe  Vicentini.    Svo.    pp.  46.    Borne,  1882. 

iCerbini.) 
Znr  Orientirnng  iib.  <lie  Frage  rler  elektr.  Belencbtun jj.     Bninn  unci  Hel- 

(ler.    Svo.     Wien,  1883. 
LeIectricit6,se«application8  pratiques.    Canaille  GroUet.   ]2rDo.    Paiis, 

1882.  (Degorce-Cadot.) 

Die  elektrische  Kraftlihertra^ung  a.  ilire  Anwendung  inder  Praxis.    Mit 

besonderer  Riickaicht  auf  die  Fortleitnng  u.  Vertheilnn^  d.  elektr. 

Stmmes.    E.  Japing.     Svo.    pp.  250.    Wien,  1883.     (Hartlebes.) 
Die  galvanischen  Batterien,  Accnniulatoren  nnd  Thermosanlen ;  mit 

l)esonderer  Biicksicht  anf  ihre  Construction  a.  ihre  manniglalti^en 

Auwendung  in  der  Praxis.     W.  Pli.  Ilauck.      lOmo.    pp.  xvi,  320. 

Wien,  1883.     (Hartleben.) 
Da8  electrische  Licht  und  die  bierzu  angewendteten  Lauipen.  Kohlen  u. 

BeIeucbtnngskor])er.    A. v. Urbanitzsky.    Svo.    pp.240.    Wien,1883. 
Note.s  sar  la  magnetisme  et  snr  la  compennation  de.s  compas.    E.  Mabi- 

pert.    Svo.     pp.  70.    Xancy,  1883.     (Berger-Levrault.) 
Equdibrio  intemo  delle  pile  metalliebe  secnndo  le  leggi  della  defbnna- 

zione  elastica,     L.  Allien.     4to.    pp.  119,  7  tables.      Eome,  lxS82- 

(Loeacher.) 
L'electricit<^  ('omme  force  motrice.    Th.  du  Moncel  et  F.  Geraldy.     18mo 

pp.  308.    Paris,  1883.    (Hachette.) 
Die  ma^netelektriscben  und  dynamoelektriscben  Mascbinen  nnd  ilie 

sogenannten  Secundarbatterien  ;  mit  besonderer  Biicksicbt  auf  ibre 

Construction.    Mit  54  Abbildungen.    G  ustav  Glaser  De  Cew.     16mo. 

pp.  xvi,  2rj3.     Wien,  1883.    (Hartleben.) 
Die  Electricitiit  im  Dienste  v.  Gewerbe  u.  Industrie.    M.  Lindner.    4to. 

Leipzig,  1883. 
Telephon,  Mikrophon  u.  Badiopbon.    Tb.  8cbwartze.    Svo.    pp.  240. 

Wien,  1883. 
Annuairedel'^lectricit^ pour  1883.    A.  Bevei'end.    Svo.  pp.216.    Paris, 

1883.  (Gautbier-Villars.) 

Die  Elektricitiit  nnd  ibre  Anwendnngen  zur  Beleucbtung,  Kraftiiber- 

tragung,  Metallurgie.  Telepbonie  und  Telegraphie.    L.  Graetz.    8va 

Stuttgart,  1883. 
Forniuiaire  pratique  de  l'61ectricien.    E.  Hospitaller.    Ann^e  L    Svo. 

pp.  280.     Paris,  1883.    (G.  Masson.) 
Tout  par Telectricite.    G.Davy.    Svo.    pp. 475.    Tours,  1883.    (Mame.) 
Practical  Electric  Lighting.    A.  Bromley  Holmes.    Svo.    pp.154.    2^ew 

York,  1883.     (Spons.) 
A  Treatise  on  Electricity  and  Magnetism.     E.  Mascart  and  J.  Joubert. 

(Translated  by  E.  Atkinson.)     Vol.  i.    Svo.    pp.  (502.    London,  1883. 

(De  la  Bne.) 
Die  Elektrolyse  und  ibreBedeutung  tnr  die  tbeoretiscbe  und  angewandte 

Cbemie.    H.  Jahn.    dvo.    pp.  iz,  206.     Wien,  1883.    (Holder.) 
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Dynamo-electric  machinery ;  lectures  reprinted  from  the  Journal  of  the 

Society  of  Arts;  with  an  introduction  by  Frank  L.  Pope.     S.  P* 

Thompson.    2'lmo.     pp.  218.    ]S'ew  York,  1883.    (Van  Xostrand.) 
Electricidad  estdtica.    C.  Llanos  Alvarez.    8vo.   pp.  238.    Madrid,  1883- 

(Libr.  militar.) 
Ejiiische  Yergleichung  der  elektdschen  Kraftiibertragnng  mit  den  ge- 

briiuchlichsten  mechaniscben  KraftUbertragiingssystemen.    A.  Ber- 

inger.    8vo.    Berlin,  1883. 
Die  clektrischen  Einrichtungen  der  Eisenbahnen  and  das  Signalwesen. 

L.  Kohlfiirst.    8vo.    pp.  288.    Wien,  1883. 
Pbilipp  Reis,  inventor  of  the  telephone.    S.  P.  Thompson.    IGmo.    pp. 

ix,  182.    London,  1883.    (Spons.) 
XJeber  die  Messung  elektrischer  Exafte  mittelst  des  elektrischen  Fln- 

grads.    D.  Kaempfer.    8vo.    pp.  36.     Berlin,  1883.     (Friedlander.) 

Inaug.  Diss. 
Offizieller  Bericht  iiber  die  im  koniglichen  Glaspalaste  zu  Mtlnchen  1882 

stattgehabte  Internationale  ElektricitlLts-Ansstellung,  verbinden  mit 

elektrotechnischen  Versachen.    Edited  by  W.  v.  Beetz,  O.  v.  Miller, 

E.  Pfeiflfer.    4to.     pp.  244  and  154.    Leipzig,  1883. 
Schematische  Darstellang  elektrodynamischer  Maschinen.      2  chro- 

molithog.   Wandtafeln.    Biehringer.    Niirnberg,  1883. 
Die  Grundlehren  der  Elektricitlit  mit  besonderer  Rucksicht  anf  ihre 

Anwondungen  in  der  Praxis.    W.  Ph.  Hanck.   8vo.    pp.  293.    Wien, 

1883. 
Hydiodynamische  Untersnchungen,  nebst  einem  Anhang  uber  die  Pro- 

bleme  der  Elektrostatik  und  der  magnetischen  Induction.     G.  Neiv 

mann.    8vo.    pp.  xl,  320.    Leipzig,  1883.    (Tenbner.) 
Die  An wondnng  der  ELcktricitat  fiir  militarische  Zwecke.    F.  Waechter. 

8vo.    pp.  256.     Wien,  1883. 
Ueber  den  Einflnss  der  galvanischen  Polarization  aof  die  Aonderong 

der  Reibung.    K.  Waitz.    8vo.   pp.  30.    Tiibingen,  1883.    (Fues.) 
II  telefono;    con  prefazione  del  Pietro  Blaserna.     E.  Bottero  &  0. 

Magistrelli.    8vo.    pp.  82.    Torino,  1883.    (Loescher.) 
Exposition  d'lUectrici  t6,  Paris.    Experiences  faites  par  Allard,  Le  Blanc, 

Potier,  et  Tresca.     Mdthodes  d'observation ;   machines  et  lampes.^ 

courant  continu,  d-  courants  alternatifs ;  lampe  k  incandescence ;  accn- 

mulateur ;  transport  ^lectriqne  da  travail ;  machines  diverses.    12mo. 

Paris,  1883. 
Die  Elektro-Technik  in  der  praktischen  Heilknnde.    R.  Lewandowski. 

8vo.     pp.  400.    Wien,  1883. 
Electricity  in  Theory  and  Practice ;  or  the  elements  of  electrical  engi- 
neering.   B.  A.  Fiske.    8vo.  pp.  270.    New  York,  1883.    (Van  Nos- 

trand.) 
Des  progr^  rdcents  realises  dans  la  construction  des  lignes  t^l^gra- 

phiqnes  et  tdl^phoniques.    H.  Vivarez.    8vo.     pp.  7L    l^aris,  1883. 

(Chaix.) 
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Conference  sur  la  traiisniission  du  travail  nidcaniqne  par  les  conrants 

electriques,  faite  ^  la  Society  (Venconragement  i>onr  rinilustrio  na- 

tionale.    n.  Tresca.    4to.    pp.  28.    Paris,  1883.    (Tremblay.) 
Manuel  d'c^lectrom^^trie  industrielle.     R.  V.  Picou.     Paris,  1882.      (G. 

Massou.) 
Electricity.     R.  M.  Ferguson.    Kew  edition,  revised  and  extended  by 

James  Blytb.    London  and  Edinburgh,  1882.     (Chambers.) 
Electric  Illumination.     Conrad  Cook,  James  Dredge,  M.  F.  O'Reilly, 

S.  P.  Thompson,  and  H.  Vivarez.     Edited  by  Jas.  Dredge.     Vol.  I. 

London,  1882.    (Engineering  Office.) 
II  potentiale  elettrico  nelP  insegnameuto  elementare  della  elettrosta- 

tica.    A.  Serpieri.    Milan,  1882. 
Electric  Lighting  Act,  1882.    Loudon,  1883.    (W.  Clowes  &  Sons.) 
Die  Lehre  von  der  Electricitat.     Gustav  Wiedemann.    Vol.  i,  p]).  xi, 

795;  Vol.  II,  pp.  vii,  1002.    Braunschweig,  1882-3.    (Vieweg.) 

NECROLOGY   OF  PHYSICISTS,  1883. 

Carl  Winter,  electrician,  Vienna.    Died  December  7, 1882. 

J.  B.  Listing,  professor  of  physiology,  Konigsberg.    Died  December, 

1882. 
C.  V.  Walker,  president  Society  Telegraph  Engineers.    Died  at  Tun- 
bridge  Wells,  December  24,  1882,  aged  70  years. 
General  Sir  Edward  Sabine,  ex-president  Royal  Society.    Died  at 

Richmond,  Eng.,  June  26, 1883,  aged  94  years. 
William  Spottiswoode,  president  Royal  Society.    Died  in  London, 

June  27,  1883,  aged  58  years. 
C.  F.  Varley,  telegraphic  engineer.    Died  at  Bexley  Heath,  Kent, 

September  2,  1883,  aged  55  years. 
J.  A.  F.  Plateau,  professor  emeritus  in  the  University  of  Ghent.    Died 

September  15, 1883,  aged  81  years. 
William.  A.  Norton,  professor  of  civil  engineering  in  Yale  College. 

Died  September  21, 1883,  aged  72  years. 
Richard  Werdermann,  electrician.  Died  in  London,  September,  1883. 
Louis  Breguet,  electrician,  member  of.  the  Institute.    Died  in  Paris, 

October  27,  1883. 
r.  T.  RiESS,  professor  University  Berlin.    Died  in  Berlin,  November, 

1883. 
Sir  C.  W.  Sie^iens,  electrical  engineer.    Died  in  Loudon,  November  19, 

1883,  aged  60  years. 
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By  H.  Oarrington  Bolton, 

Professor  of  Chemistry^  Trinity  CoUeg^f  Hartford, 


GENERAL  AND   PHYSICAL. 

Possible  Variability  of  the  Laic  of  Definite  ProportioHs. — One  of  the 
most  interesting  subjects  discussed  during  the  year  (1883)  concerns  the 
fundamental  conceptions  of  chemical  philosoi)hy.  The  whole  super- 
structure of  modern  chemistry  rests  upon  the  atomic  theory  and  on  the 
absolute  character  of  that  function  of  an  element  which  we  call  atomic 
weight;  hence,  any  proi)osition  to  throw  discredit  on  these  conceptions 
may  well  be  regarded  as  revolutionary.  The  discussiou  was  introduced 
by  Prof.  Adolphe  Wurtz,  who  presented  to  the  Societi  chimique  de  Pari^t 
a  summary  of  the  views  of  Boutlerow;  these  were  em])hatically  in- 
dorsed by  Schiitzenberger,  and  have  since  elicited  a  communication  from 
Prof.  Josiah  P.  Cooke,  jr.,  of  Harvard  College. 

Schiitzenberger  announced  in  1880  or  1881  that  in  analyzing  some  hy- 
drocarbons the  sum  of  the  carbon  and  hydrogen  was  101  for  100  parts 
of  material,  the  result  under  other  conditions  being  normal.  Boutlerow 
has  called  attention  to  this  anomaly  as  illustrating  views  he  has  held 
for  three  years.  He  expresses  the  opinion  that  the  chemical  value  of 
a  constant  weight  (or  rather  mass)  of  a  substance  may  vary,  and  that 
the  so-called  atomic  weight  of  an  element  may  be  simply  the  carrier  of 
a  certain  amount  of  chemical  energy  which  is  variable  within  narrow 
limits.  He  further  asks  the  question  whether  Prout's  hypothesis  may 
not  be  a  true  law  which,  like  that  of  Mariotte,  admits  of  a  limited  varia- 
tion. Numerous  facts  are  cited,  chiefly  the  results  of  quantitative  anal- 
yses, which  seem  to  confirm  these  views.  If  such  views  prevail,  chemi- 
cal combination  can  no  longer  be  regarded  as  the  juxtaposition  of  the 
definite  invariable  masses  we  call  atoms,  but  must  be  considered  as  the 
reciprocal  saturation  or  interpenetration  of  masses  which  may  vary  with 
the  relative  strength  of  their  chemical  energy  acting  at  the  time. 
Schiitzenberger,  who  took  part  in  the  discussion,  enumerated  many 
facts  which  led  him  to  the  conclusion  that  the  law  of  definite  proportions 
is  not  so  absolute  as  generally  supposed.  We  have  space  but  for  a 
single  example :  When  water  is  synthesized  by  reduction  of  a  known 
weight  of  CuO,  by  weighing  the  reduced  copper  and  the  water  formed, 
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it  is  found  that  the  ratio  of  O  to  H  is  not  constant,  but  varies  with  the 
state  of  division  and  of  saturation  of  the  oxide,  the  duration  of  contact 
of  the  water  formed  with  the  oxide  and  with  the  temperature,  from  7.95 
to  8.15.  The  latter  vahie  is  obtained  with  a  saturated  and  divided  oxide 
filling  the  tube ;  the  former,  with  oxide  in  Inm^is  filling  the  tube  for  a 
space  of  25  centimeters.  With  a  larger  empty  space  the  ratio  has  fal- 
len to  7.90. 

Prof.  Josiah  P.  Cooke,  jr ,  calls  attention  to  the  fact  that  he  expressed 
similar  views  and  fully  worked  them  out  more  than  twenty-five  years 
ago.  He  quotes  from  his  i)ai)er  on  '*  Two  new  crystalline  compounds 
of  zinc  and  antimony,  and  on  the  cause  of  the  variation  of  composition 
observed  in  their  crystals,"  published  in  the  Memoirs  of  the  American 
Academy  of  Arts  and  Sciences  in  1855  (new  series,  vol.  v.,  p.  337). 
He  also  refers  to  a  paper  published  in  the  American  Journal  of  Science 
(second  series,  xx,  1855)  entitled  *'On  an  apparent  perturbation  of  the 
law  of  definite  proportions  observed  in  the  compounds  of  zinc  and  anti- 
mony." In  these  papers  the  opinions  now  under  discussion  were 
brought  forward,  not  simply  as  speculations,  but  as  a  legitimate  theory 
advanced  to  explain  the  facts  observed  in  his  investigations.  Professor 
Cooke  shows  that  as  long  since  as  1855  he  questioned  the  absolute 
character  of  the  law  of  definite  proportions ;  he  then  suggested  that  the 
variation  is  due  to  the  very  weak  afiGinity  between  elements  manifesting 
a  fluctuating  composition;  and  he  wrote  at  that  time, ''  To  what  extent 
this  perturbation  of  the  law  of  definite  proportions  prevails  among 
chemical  compounds  future  investigation  must  determine.  There  are, 
however,  a  number  of  facts  which  tend  to  prove  that  it  is  very  general 
whenever  chemical  affinity  is  weak."  Professor  Cooke  fully  substanti- 
ates his  claim  to  priority,  and  then  proceeds  to  consider  whether  the 
progress  of  chemistry  since  1855  has  tended  to  confirm  or  to  invalidate 
these  views.  He  says,  in  conclusion,  that  he  *^  feels  that  the  weight  of 
evidence  is  at  present  in  favor  of  the  atomic  theory,  and  of  that  abso- 
lute definiteness  of  combining  proportions  which  this  theory  involves ; " 
yet  at  the  same  time  he  ^'  is  veiy  glad  that  the  whole  question "  is 
again  open  to  discussion.  ^^But,  although  it  must  be  admitted  that  the 
atomic  theory  is  the  only  basis  on  which  a  consistent  philosophy  of 
chemistry  can  at  present  be  built,"  Professor  Cooke  confesses  that 
^^  he  is  rather  drawn  to  that  view  of  nature  which  refers  all  differences 
between  substances  to  dynamical  causes,  and  which  regards  the  atomic 
theory  as  only  a  temporary  expedient  for  representing  the  fcicts  of 
chemistry  to  the  mind."    {Am.  J.  Bci.  (3),  xxvi,  63  and  310.) 

Atomic  Weight  Determinations. 

DidymiMm. — Owing  to  the  discrepancies  in  the  existing  figures  for 
the  atomic  weight  of  didymium,  B.  Brauner  has  reexamined  the  sub- 
ject. Cleve  had  previously  assigned  the  figures  147.2,  and  Brauner 
himself  had  found  146.58.    The  latter  undertook  experiments  to  decide 
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which  of  the  numbers  represents,  or  more  nearly  approaches,  the  true 
atomic  weighty  and  to  ascertain  whether  pure  didymium  is  a  homoge- 
ne(5uj§  body,  or  whether  it  can  be  split  up  into  heterogeneous  constit- 
uents, as  has  been  proved  to  be  the  case  with  several  metals  of  the 
rare  earths.  Brauner  found  by  his  new  experiments  Di  =  145.42.  This 
number  differs  much  from  that  previously  obtained  by  Brauner,  who 
believes  the  discrepancy  due  to  the  elimination  of  an  element  of  a 
higher  atomic  weight  and  of  a  less  basic  nature  than  didymium.  This 
proved  to  be  samarium,  q.  v.    {J.  Chem.  Soc,  1883,  278.) 

P.  T.  Cleve  has  also  examined  this  question,  and  having  eliminated 
foreign  bodies  by  fractional  precipitation  he  obtained  the  value  Di  = 
142.33,  when  O  =  16.  He  had  previously  obtained  (in  1874)  Di  =  147.2-, 
but  he  attributes  the  discrepancy  to  the  presence  of  the  then  unknown 
element  samarium.    {Bull  soc.  chem.y  xxxix,  289.) 

Samarium. — Brauner,  in  the  course  of  his  researches  into  the  atomic 
weight  of  didymium,  investigated  the  atomic  weight  of  samarium,  and 
assigns  to  it  the  value  150.7.     (J.  Chem.  8oc.y  1883,  278.) 

P.  T.  Cleve  has  also  determined  the  atomic  weight  of  samarium  by 
converting  the  pure  oxide  SmaOa  into  the  sulphate,  and  obtained  fh)m 
six  closely  agreeing  experiments  the  value  150.021,  or,  in  round  numbers, 
150.  Oleve  thinks  samarium  entitled  to  fill  the  eighth  line,  eighth 
group  of  MendelejeflTs  Periodic  System.     (J.  Chem.  /Soc.,  1883,  362.) 

Lanthanum. — In  1874  P.  T.  Cleve  found  the  atomic  weight  of  La=139., 
figures  which  agreed  well  with  determinations  by  Marignac  and  Brau- 
ner. More  recent  investigations  by  Brauner  led  to  the  value  138.28,  and 
his  r^earches  seemed  to  denote  the  existence  of  a  foreign  oxide  accom- 
panying the  lanthanum.  Cleve  himself  was  at  one  time  inclined  to  ad- 
mit the  existence  of  such  a  substance  by  the  observation  of  a  blue  ray 
(X  =  4333.5)  in  the  spectrum  of  the  fractions  intermediate  between  lan- 
thanum and  didymium ;  but  this  ray  proved  to  belong  to  lanthanum. 
To  decide  the  question  of  the  existence  of  this  hypothetical  body  between 
La  and  Dd,  Cleve  submitted  mixtures  to  several  series  of  partial  precipi- 
tations by  dilute  ammonia.  Hiaresults  give  for  La  138.019  (O  =  15.9633). 
They  also  show  that  La  is  not  split  up,  but  is  a  homogeneous  body. 
(BuM.  800.  chem.<f  xxxrx,  151.) 

Yttrium  has  again  been  examined  by  P.  T.  Cleve,  who  effected  a  more 
complete  separation  from  terbium  by  precipitating  the  acid  solution  of 
the  qltrate  by  means  of  oxalic  acid.  In  the  successive  fractions  thus 
obtained  Cleve  determined  the  atomic  weight,  which  he  places  at  89.02 
for  T"S  when  0=16.  Determinations  by  tiie  same  author  in  1872  g^ve 
him  89.485.    {Comptes  rendui,  December  11, 1882.) 

Thorium  has  been  reexamined  by  L.  F.  Nilson,  who  determined  its 
specific  heat,  and  thence  estimates  the  atomic  weight  at  232.4  forTh'^ 
{Comjftes  rendusy  xcvi,  p.  346.) 
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Lilhluni, — ]).  Tommasi,  on  purely  Ibeoretical  grounds,  tliiiiks  the  ato- 
mic wi'iglit  of  Lithium  init8eomi>ouuds  is  double  that  which  it  i)osses.ses 
in  a  free  state.  He  proposes  for  lithium  chloride  the  formula  LiCU, 
bringing;  the  metal  into  the  family  group  Ha,  Sr,  and  Ca,  with  which, 
in  its  <romi)«)und8,  it  certainly  bears  many  analogies.  (CosmoH^  Jes  mon- 
den^  No.  L%  18S;J.) 

Ghuinnm. — By  determining  anew  the  specific  lieat  of  metallic  glnci- 
num.  Dr.  T.  S.  flumpidge  obtained  the  figures  0.4455,  and  this  gives 
jin  atomic  weight  =  13.(>5  instead  of  0.1,  as  usnally  assigneil.  {Chem, 
NeicSy  XLVii,  ISl.) 

IIumi)idge\s  results  have  been  questioned  by  Dr.  J.  Emerson  Reynolds, 
who  shows  that  the  material  used  by  Ilumpidge  was  less  pure  than  that 
used  by  Messrs.  Nilson  and  Petterson.  He  thinks  that  the  weight  of  evi- 
dence is  in  favor  of  the  value  9.2  for  the  atomic  weight,  the  metal  being 
a  dyad.  To  this  criticism,  however,  Dr.  Humi)idge  replies  in  a  third 
article,  maintaining  the  purity  of  the  material  used  and  rejecting  Rey- 
nolds' views  as  to  the  valence  of  the  element.    (Chcm,  3'<;/r,'?,  xlvij,  p.  207.) 

Titanium, — The  atomic  weight  of  titanium  has  been  carefully  revised 
by  Prof.  T.  E.  Thorpe,  who  obtained  as  a  mean  of  nineteen  determina- 
tions Ti=4S.0O.     (Chem.  Xeics,  XLViii,  251.) 

Manpanese. — Professors  James  Dewar  and  Alexander  Scott,  of  Cam- 
bridge, England,  have  redetermined  the  atomic  weight  of  manganese, 
and  obtain  as  a  mean  of  eight  experiments  the  value  55.0.3S  when  O  = 
ir»  and  Ag  =  107.03.  The  metho<ls  employed  were  the  reduction  of  sil- 
ver  permanganate  by  hydrogen  (which,  however,  was  unsativsfactory), 
and  the  reduction  of  the  same  salt  by  sulphurous  acid,  so<lium  formate, 
or  i)Otassium  nitrite,  and  subsequent  titration  of  the  silver  with  dilute 
potassium  bromide.     (Chem,  Neics^  XLVii,  98.) 

Marignac  has  also  redetermined  this  constant,  obtaining  Mn  =  55.07. 
(Archives  des  sci,  phys.  nat.  (3),  x,  5.) 

Antimony, — Bongartz  has  recently  estimate<l  anew  the  atomic  weight 
of  antimony  by  the  method  proposed  by  Classen.  The  average  of  twelve 
experiments  was  120.193,  which  very  closely  approximates  the  results  of 
Schueid'jr  and  of  Cooke.     (Uer,  d,  chan,  GVs.,  xvi,  1042.) 

Additional  Redeterminations  of  Atomic  Weights, 

>»ickel :  Ni=5*<.75  by  Baubiguy,     (Comptcs  rendas^  xcvii,  951.) 
Copper:  Cu=Ik5.4G,  by  Baubiguy,     (Comptes  rend  us,  xrvii,  OOG.) 
Tellurium:  Te=125.0  by  Brauner.     (Ikr,  d,  chem,  Gcs.,  xvi,  o()55.) 
Bismuth  :  r>i=20S.U)  by  Marignac.     [Arehicvs  dea  sci,  phys,  naf,  (3),  x, 

5.)     Also  by  Ia)\vc,  who  obtained    Ci  =207.33.      (Zeitschr,  anal,  CA'tm., 

XXU,  480.) 

Ziuc  :  Zn=<M.2:>  by  ^larignac.     {Arch ices  dcs  sci.  phys,  nat,  (3),  x,  5.) 
Magnesium:  Mg=24..'>7  by  Mariguac.      (Archives  dcs  sci,  phys.  naL 

(3),  }w  5.) 
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Atomic  Weights  of  the  Elements. 

Lotliar  Meyer  and  K.  Seubert  liave  published  a  recalcularion  of  the 
atomic  weights  of  the  elenientis  from  the  ori<^iiial  numbers.  The  vahies 
obtained  differ  but  little  from  those  previously  pubiishe<l  by  F.  W.  Clarke 
(Constauts  of  Nature^  Part  V),  though  they  are  not  all  identical.  The 
followinj^  table  may  be  usefully  rei)rinted  here,  since  it  contains  most 
1  eliable  figures.  All  values  whose  jmssibh*  error  lies  between  0.01  and 
0.5  n  are  denoted  by  (a). 


Name. 


Aluminium  .. 
Antimony  . .. 

Arsenic 

Barium 

BeryUium  . ., 

Bismuth 

Boron 

Bromino 

Cadmium 

Caesium  .... 

Calcium 

(^arl)on 

Corlum 

Chlorine 

Chromium.-. 

Cobalt  

Coi)per 

Decipiuui 

Dulynrnini.  .. 

Erhium 

l-'lnoriuo 

Gallium 

(iuld 

Ilydroj^cu  ... 

Indium 

Iodine 

Iridium  

Iron 

Lanthanum  . 

L<iid 

Liihium 

-Ma^^ni'siiim  .- 
Manganese  .. 

Mercury 

Molvhdenum 
Mosamhium 
Nickel 


Symbol. 


Al 

Sb 

As 

Ba 

Be 

Bi 

B 

Br 

Cd 

C8 

Ca 

C 

Co 

CI 

Cr 

Co 

Cu 

Dp 

Di 

i: 

F 

Oa 

An 

11 

In 

I 

Ir 

Fe 

La 

Pb 

Li 

Mg 

Mn 

"K 
Mo 

Ms 

Ni 


Name. 


Symbol, 


(a)  27.04 
119.  G 
(a)  74.9 

(a)  1315.  en 

(a)     9.  US 
i.H)7.  5 
{a)   10.9 
(a)  79.70 
(a)111.7 
(a) 132. 7 
{a)  39.91 
{a)  11.97 

111.2 
(a)  3.-).  37 

r2.  a:> 

((I)    CuilS 
? 

14().0 
i        1(h3 
i(rt)   19.0(J 
,  09. 9 

I        190. 2 
'(a)     l.UO 
(0)113.4 
(a)l:.'0.r>4 
(a)  192.  f) 

(a)  ^>^l.^'d 
13H.  r> 

(a)2U0.39 
(a)     7. 01 
23. 94 
54.8 
(a)  199. 8 
(fl)  05.9 

T 
(a)  58.6 


Niobium  or  Colum- 
bium 

Nitn»gen 

()rwegium 

Osmium 

O.xygen 

Palladium 

Phosphorus , 

Platinum 

Potassium 

Ibhodium 

Kubidium 

Kuthenium 

Samarium 

Scandium 

Selenium 

Silicon 

Silver 

Sodium 

Strontium 

Sulphur 

Tantalum 

Tellurium 

Terbium 

Thanium 

TJiorium 

Thulium 

Tin 

Titanium 

Uranium 

Vanadium 

Wolfram  (Tungsten). 

Yrtand  Y/i 

Ytterbium 

Yttrium 

Zinc 

Zirconium 


Atomic 
weight. 


Nb 
N 

Os 

() 

Pd 

P 

Pt 

K 

Kh 

Kb 

Ku 

Sa 

Sc 

So 

Si 

Na 

Sr 

S 

Ta 

Te 

Tb 

Tl 

Th 

Tit 

Su 

Ti 

U 

V 

w 

Yb 
Y 
Zn 
Zr 


w 


93.7 
14.  Ul 

9 


195 
(a)   15.90 

UM).2 
{a)  30.90 
(0)194.3 
'(a)  39.03 

104.  I 
(fl)  ^5.2 
103.5 
*? 
(a)  43.97 
78.-7 
2r.0 
(a)107.tK) 
!(<r)  V2.9% 
I  (a)  87.3 
(a)  31.98 

tl27.7 
f 
203. 7 
231.90 

117.35 
50.25 

239.  8 
(rt) 5L1 
(rt)  183.0 

9 

172.  0 

89.  (> 

04.e:j 

90.4 


See  determination  in  preceding  pages. 


t  Perhaps  Te  =  120.3. 


ErperimcnU  at  nmarJ^ably  low  TcmperaiurcH ;  SoUdiJication  of  Alco- 
hol and  of  Nitrogen, — The  lonj^-recognized  distinetion  between  eondensi- 
ble  vapors  and  i)ermanent  grases  was  forever  abolished  in  December, 
1M7,  by  the  memorable  experiments  of  Messrs.  Cailletetand  liaonl  IMc- 
ter.  These  gentlemen,  working  independently  and  with  difierent  ap- 
])lianees,  succeeded,  it  will  be  remembered,  in  liquefying  oxygen,  nitro- 
gen, and  even  hydrogen,  in  glass  tubes.    Since  that  date  S.  Wroblewski 
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and  K.  Olszewski  have  taken  up  the  study  of  the  liquefaction  of  gases 
with  great  success.  In  1882  Caillotet  had  recommended  liquefied  ethy- 
lene as  a  means  of  producing  intense  cold ;  this  liquid  at  the  normal 
pressure  boils  at  — 105°  0.  Having  compressed  oxygen  in  a  tube,  and 
cooled  it  by  means  of  liquid  ethylene  to  — 105°,  Cailletet  observed,  when 
some  of  the  gas  was  allowed  to  escape,  "  a  tumultuous  ebullition  which 
lasted  for  an  appreciable  time  and  resembled  the  projection  of  a  liquid 
into  the  cooled  portion  of  the  tube,'^  but  the  liquid  and  gas  could  not  be 
separated.  By  means  of  a  new  apparatus,  the  Austrian  chemists  sub- 
jected comparatively  largo  amounts  of  gas  to  a  pressure  of  several  hun- 
dred atmospheres,  and  thereby  obtained  some  remarkably  low  tempera- 
tures }  carbon  disulphide  and  alcohol  were  solidified,  and  oxygen  was 
easily  and  completely  Iiquefie<l.  By  allowing  the  liquefied  ethylene  to 
boil  in  a  vacuum  a  temperature  of -^13Co  was  obtained,  til&  determine<l 
by  the  hydrogen  thermometer.  Oxygen  begins  to  liquefy  at  a  pressure 
of  26.5  atmospheres  and  a  temperature  of  — 131 .6°,  and  forms  a  colorless 
transparent  liquid,  very  mobile,  and  yielding  a  sharp  meniscus.  Carbon 
disulphide  freezes  at  about  — 116° ;  alcohol  becomes  viscous  like  oil  at 
about  — 121)o,  and  solidifies  to  a  white  mass  at  — 130.5O. 

These  results  were  communicated  to  the  French  Academy  of  Sciences 
early  in  the  year  188^^3,  and  on  the  last  day  of  the  same  year  Wroblewski 
announced  the  following  additional  results. 

Having  succeeded  in  obtaining  liquefied  oxygen  in  large  quantity  he 
employed  it  as  a  refrigerating  agent.  When  liquid  oxygen  is  suddenly 
allowed  to  evaporate  by  release  of  the  pressure  it  does  not  solidify  like 
carbon  dioxide,  but  it  leaves  a  crystalline  residue  on  the  bottom  of  the 
apparatus.  Whether  this  is  crystallized  oxygen  or  not,  Wroblewski 
was  unable  to  determine.  In  attempting  to  measure  the  temperature  of 
oxygen  in  a  state  of  ebullition  he  made  use  of  a  thermo-electric  method 
which  admits  of  the  registration  of  all  the  sudden  changes  of  temi>era- 
ture  of  the  medium  and  is  also  very  sensitive.  Wroblewski  gives  the 
temperature  of  —186^  C.  "  as  the  first  approximation  to  the  temperature 
produced  by  the  sudden  release  from  pressure  of  liquefied  oxygen.''  By 
submitting  nitrogen  to  this  low  temperature,  the  compressed  gas  allowed 
to  expand  a  little  solidifies  and  ^*  falls  like  snow  in  crystals  of  remarka- 
ble size." 

Experiments  of  this  character  demand  great  resources  and  are  not 
devoid  of  danger.  Wroblewski  states  that  since  the  apparatus  is  partly 
constructed  of  glass  great  inconvenience  is  caused  by  the  constant  dan- 
ger of  serious  explosions,  and  having  experienced  several  accidents  he 
and  his  assistants  always  work  with  masks  before  their  faces.  (Oomjpff^ 
rendus^  xcvi,  1140  et  seq.  Also,  abstracts  in  Am.  Chem.  Journ,^  v, 
146,  and  Chem.  NewSj  XLix,  13.) 

Radiant  Matter  Spectroscopy^  a  new  Method  6f  Spectrum  Analysis. — 
William  Crookes  gave  the  Bakeriaa  Lecture  before  the  Koyal  Society 
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on  May  31,  1883,  under  the  above  title,  and  presented  a  novel  and  re- 
markable extension  of  investigations  into  the  phenomena  of  radiant 
matter  with  which  his  name  is  identified. 

Many  substances  when  struck  by  the  molecular  discharge  from  the 
negative  pole  in  a  highly  exhausted  tube  emit  phosphorescent  light, 
some  faintly  and  others  with  great  intensity.  On  examining  the  emitted 
light  in  the  6pectroscox>e  most  bodies  gave  a  faint  continuous  spectrum, 
and  more  rarely  the  spectrum  of  the  phosphorescent  light  is  discon- 
tinuous. Especial  attention  has  been  directed  to  the  latter  phenomenon. 
After  a  long  and  laborious  search  for  an  unknown  substance  which  gave 
under  the  above  conditions  a  bright  citron-colored  band  or  line,  Crookes 
found  it  belonged  to  yttrium.  In  the  course  of  his  investigations  ho 
worked  up  10  pounds  of  North  Caroliua  zircons,  2  pounds  of  oraugit-e 
and  thorite  and  about  15  pounds  of  North  Carolina  samarskite,  review- 
ing the  characteristics  of  all  the  rare  earths  known  to  exist  in  these  min- 
erals and  those  awaiting  confirmation.  Crookes  finally  narrowed  the 
elofiive  substance  down  to  yttrium,  the  spectrum  of  which  in  a  radiant 
matter  tube  is  very  beautiful,  consisting  of  an  intensely  brilliant  citron 
band  and  two  bright  green  bands  together  with  fainter  lines  not  charac- 
teristic. The  best  results  are  obtained  with  the  sulphate;  pure  yttria 
precipitated  by  ammonia  does  not  phosphoresce  in  the  slightest  degree. 

The  extraordinary  delicacy  of  this  new  test  for  yttrium  is  such  that 
the  element  was  detected  when  present  in  onomillionth  part.  Crookes 
found  in  pink  coral  1  part  of  yttrium  in  200  parts;  strontianite  contains 
1  in  600 ;  calcite  1  in  10,000 ;  ox  bone  1  in  10,000 ;  an  earthy  meteorite 
1  in  100,000 ;  and  tobacco  ash  1  part  in  1,000,000.  The  wide  distribution 
of  yttrium  is  notable.     {Chem,  NewSj  XLVil,  261.) 

Relation  between  the  Composition  and  Ahsorptiim  Spectra  of  Organic 
Bodies. — Gerhard  Krtiss  and  S.  OQconomides  have  examined  the  ab- 
sorption spectra  of  indigo  and  its  methyl,  ethyl,  uitro-  and  auiido-de- 
rivatives,  with  a  view  to  determining  the  relation  between  chemical 
composition  and  absorption  spectra.  They  conclude  that  the  introduc- 
tion of  methyl,  oxymethyl,  ethyl,  and  bromine  in  the  place  of  an  atom 
of  hydrogen  moves  the  absorption  bands  to  the  less  refrangible  end  of 
the  spectrum,  and  the  introduction  of  the  nitro  and  amido  groups  has 
an  opposite  effect.  The  apparatus  employed  was  the  universal  spec- 
troscope, by  A.  Krtiss  of  Hanover,  having  fine  adjustments.  {Ber.  d. 
chevL  (?e«.,  xvi,  2051.) 

INORGANIC. 

Boron. — ^The  substances  obtained  by  the  action  of  aluminium  on  boric 
acid  at  a  very  high  temperature  have  been  variously  described  by 
chemists;  Deville  and  Wohler  obtained  yellowish  or  reddish  regular 
octahedra,  containing  variable  proportions  of  carbon  and  of  alumin- 
ium, together  with  lustrous  black  scales  or  plates  containing  2.4  per 
cent,  carbon.    On  the  other  hand,  Hampe  assigned  to  the  black  crystal- 
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line  plates  the  formula  Al  Be  and  to  the  yellow  oetabedra  the  formula 
C2AI2B24.  These  discrepancies  have  led  to  an  examination  of  the  sub- 
ject by  A.  Joly,  who  states  that  at  the  elevated  temperature  used  by 
Devillo  and  Wohler  only  very  small  quantities  of  the  large  black  plates 
were  obtained,  but  at  a  lower  temperature,  with  small  quantities  of 
material,  smaller  black  crystals  united  to  the  yellow  ones  are  formed. 
It  is  this  substance  that  Deville  <ind  Wohler  probably  analyzed,  while 
Hampe  reduced  boric  acid  in  clay  crucibles  at  a  much  lower  temper- 
ature and  obtained  large  black  crystals  containing  but  little  carbon. 
Joly  also  llnds  that  the  yellow  crystals  AlBe  dissolve  readily  in  boiling 
nitric  acid  without  a  residue,  but  the  brown  or  black  crystals  obtained 
at  a  high  temi>eraturo  leave  a  carbonaceous  residue  when  treated  with 
the  same  oxidizing  agent.  The  i)roilucts  of  the  reduction  of  boric  acid 
by  aluminium  therefore  embrace: 

(1)  AlB,  yellow  hexagonal  plates. 

(2)  AlBe,  large  black  crystalline  scales. 

(3)  Yellow  cubical  crystals  containing  Al  and  C. 

(4)  Several  compounds  of  carbon  and  boron  not  further  character- 
ized.    {Camptes  rendiui,  xcvii,  45G.) 

Eydraied  Carbon  Bisulphide, — All  who  have  worked  with  carbon 
disulphide  are  familiar  with  the  peculiar  caulitlower-like  growth  of  a 
snow-white  substance  w^hich  forms  when  the  volatile  liquid  isliltered 
or  otherwise  exposed  to  rapid  evaporation.  Berthelot,  Wartha,  Ballo, 
and  others,  have  studied  this  substance,  and  the  latter  has  recorded 
some  experiments  to  prove  that  the  white  excrescence  is  a  hydrate  and 
not  solid  carbon  disulphide.  Prof.  F.  P.  Tenable,  of  the  University  of 
Xorth  Carolina,  has  studied  anew  this  body  aud  obtained  evidence 
that  the  amount  of  moisture  in  tbe  air  has  a  decided  effect  upon  the 
ease  and  rapidity  of  its  production.  No  fixed  law,  however,  coulTi  be 
deduced.  The  following  experiment  is  conclusive  and  confirms  Ballo-s 
results:  An  open-necked  bell-jar,  ground,  greased,  and  tightly  fitting 
to  a  ground-glass  plate  was  provided  with  a  large  nibber  stopper 
pieiced  with  two  holes.  Through  one  of  these  openings  a  calcium 
chloride  tube  250  mm.  long  was  inserted,  and  through  the  other  a  glass 
tube  with  a  glass  rod  working  tightly  in  it  and  rendered  air  tight  by 
rubber  tubing.  Inside  the  bell-jar  was  placed  a  watch  glass  contain- 
ing ])nrified  carbon  disulphide  supported  above  a  vessel  of  fresh  con- 
centrated snlx)huric  acid.  A  small  strip  of  previously  dried  filter  paper 
was  attached  to  the  end  of  the  glass  rod  within  the  bell-jar,  and  when 
this  was  lowered  it  dipped  into  the  volatile  liquid;  the  liquid  rose  rap- 
idly in  the  pores  of  the  paper,  but  even  after  some  minutes  no  sign  of 
a  solid  incrustation  was  visible.  When,  however,  the  sulphuric  acid 
was  replaced  by  water  the  solid  began  to  form  immediately  after  the 
lowering  of  the  i)aper.  By  drjiwing  air  through  the  jar  until  it  wa.s 
filled  with  aqueous  vapor  the  solid  hydrate  suddenly  and  completely 
melted  away.    During  the  evaporation  of  the  carbon  disulphide  in  an 
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open  .shallow  dish  the  liquid  reached  a  temperature  of  — CPC.  P»y  for- 
cing air  over  it  the  thermometer  fell  to  — lO.S^  C.  (Am.  Chem.  Jinirn., 
V,  15.) 

Blue  Chloride  of  Sodium. — This  mineralogical  curiosity  occurs  in  small 
quantity  in  the  salt  mines  of  Stassfurt  and  the  cause  of  the  blue  colora- 
tiou  has  been  studied  by  B.  Wittjen  and  IT.  Precht.  As  already  no- 
ticed by  F.  Bischof,  the  blue  salt  imparts  no  color  to  its  aqueous  solu- 
tion; and  the  authors  of  this  paper  lind  that  no  coloring  matter  can  be 
extracted  by  ether  or  by  carbon  disulphide.  S.  W.  Johnson  has  sug- 
gested that  the  blue  color  is  due  to  sodium  subchloride,  but  these  au- 
thors find  that  the  color  is  not  at  all  affected  by  heating  the  salt  at  100° 
G.  in  chlorine  gas.  They  therefore  conclude  that  the  blue  color  is  an 
optical  phenomenon.  Pulverization  and  heating  to  280^  C.  destroj^s 
the  color,  i)robably  owing  to  the  liberation  of  confined  gases.  {Ber,  d, 
chem.  Ges.j  xvi,  1454.) 

The  Fluorine  compounds  of  Uranitim  were  made  the  subject  of  inves- 
tigation in  1866  by  H.  Carrington  Bolton.  Ditte  [CompteH  rcndus,  91) 
afterwards  prepared  the  same  bodies  and  gave  analytical  data  differ- 
ing widely  from  those  of  Bolton.  Arthur  Smithells  has  now  gone  over 
the  same  ground  and  confirms  the  results  previously  obtained  by  Bol- 
ton, and  shows  that  the  compounds  claimed  by  Ditte  have  no  existence. 
{J,  Chevu  *SV.,  March,  1883.) 

Xitrogen  Selenide  has  been  i)rei)ared  by  M.  Verneuil,  by  acting  on  a 
mixture  of  selenium  perchloiide  and  carbon  dichloride  with  dry  am- 
monia gas.  Its  composition  is  Se2N,  and  it  forms  a  light  orange  amor- 
phous i)owder,  insoluble  in  water,  ether,  and  alcohol,  slightly  soluble  in 
benzene  and  carbon  disulphide.  \Vhen  dry  it  detonates  if  struck  with 
a  hard  body,  and  explodes  if  heated  to  23(P  C  {Bull.  soc.  chim,, 
XXXVIII,  548.) 

Occurrence  of  Thallium  in  Sylvite  and  Carnallite. — Julian  Schramm 
gives  the  following  analysis  of  sylvite  from  Kalusz: 

Potassium  chloride 99. 250 

Sodium  chloride 0. 594 

Calcium  chloride 0. 012 

Calcium  sulphate 0. 143 

Thallium  chloride traces. 

99. 999 

The  author  found  thallium  in  carnallit<5  and  in  kainite;  in  the  former 
it  is  associated  with  rubidium,  but  the  latter  contains  neither  rubidium 
nor  cjEsium.  He  thinks  this  association  gives  additional  grounds  for 
classifying  thallium  with  the  alkali-metals:  sodium,  lithium  andcasiura 
occur  together  on  one  hand,  and  potassium,  rubidium,  and  thallium  on 
the  other.    (Liebig-s  Annalen^  ccxix,  374.) 
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Researches  on  the  CompauAds  of  Oold. — P.  Schottlander  has  published 
an  extended  research  on  gold  and  its  salts,  in  which  he  describes  sev- 
eral new  bodies  and  examines  with  care  reactions  already  known.  Au- 
ro-potassiuin  bromide  forms  a  very  stable  salt,  neither  deliquescent  nor 
efflorescent  and  obtained  in  large  ci^stals.  The  &ction  oC  manganous 
acetate  on  neutral  gold  chloride  yields  a  mixture  of  metallic  gold  and 
hydrated  oxide  of  manganese  of  varied  composition.  Hydrated  gold 
monoxide  Au^^O,  (OH)a  forms  a  light  crystalline  powder  of  a  pure  black 
color.  Hydrochloric  acid  decomposes  it  with  formation  of  the  metal, 
trioxide  and  water.  Nitrate  of  goldtrioxlnitrate,  aurylnitrate,  acid 
auiylsulphate  and  its  potassium  compound  and  gold  monoxysulphate 
Au^^SOi  are  further  described  in  this  paper.  Schottlander  regards  gold 
as  divalent.    (Liebig's  AnncUenj  ccxviii,  312.) 

Manufacture  of  Aluminium. — Secular  papers  and  scientific  journals 
contain  notices  of  improved  methods  in  the  industrial  preparation  of 
aluminium,  some  of  which  were  patented  in  the  year  1882,  and  great 
claims  are  advanced  as  respects  the  economy  of  the  processes.  Alumin- 
ium, it  will  be  remembered,  was  first  obtained  in  its  metallic  state  by 
Friedrich  Wohler  in  1826,  who  decomposed  the  chloride  by  sodium,  tod 
although  (with  one  exception)  aluminium  is  the  most  abundant  metal 
known,  thirty  years  elapsed  before  its  industrial  preparation  was  suc- 
cessfully accomplished.  This  was  done  by  Henri  Sainte  Olaire  Deville, 
who  improved  greatly  the  preparation  of  sodium,  the  most  expensive 
ingredient  used.  Still  the  metal  has  sold  at  the  relatively  high  price 
of  $20  per  pound,  and  its  physical  properties  are  such  that  its  produc- 
tion at  cheaper  rates  is  most  desirable.  James  Webster,  an  English 
chemist  and  metallurgist,  has  devised  the  following  method  for  the 
preparation  of  alumiqa  for  the  purpose  of  manufacturing  the  metal: 
Three  parts  of  alum  are  mixed  with  one  part  of  coal  pitch,  and  the 
mixture  heated  to  20(P  to  26(P  for  about  three  hours.  The  mass  is 
cooled,  broken  into  pieces,  and  hydrochloric  acid  of  20  to  25  per  cent,  is 
poured  over  them,  giving  rise  to  the  evolution  of  sulphuretted  hydrogen. 
When  this  gas  ceases  to  come  off  about  5  per  cent,  of  charcoal  powder 
or  lamp-black  is  added  and  enough  water  to  make  a  thick  mass.  This 
mass  is  thoroughly  broken  up  and  mixed  in  a  mill,  and  then  worked 
into  balls  weighing  about  one-half  kilogram  each.  These  balls  are  per- 
forated to  facilitate  drying,  and  dried  first  in  a  chamber  heated  to  40^ 
and  then  in  a  furnace  at  95^  to  150^.  The  balls  are  then  placed  in  re- 
torts and  heated  to  low  redness  for  about  three  hours,  while  a  mixture 
of  two  parts  of  water  vapor  and  one  of  air  is  passed  through,  so  that  sul- 
phur and  charcoal  are  converted  into  sulphur  dioxide  and  carbon  diox- 
ide and  thus  escape.  The  dry  residue,  consisting  of  aluminium,  oxide 
and  potassium  sulphate,  is  removed  from  the  retorts,  cooled,  ground  to 
powder  in  a  mill,  and  treated  with  about  seven  times  its  weight  of  water, 
and  after  boiling  by  means  of  steam,  the  solution  containing  potassium 
sulphate  is  run  off  and  evaporated  to  dryness.    The  residue,  consisting 
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of  aluminium  oxide,  is  washed  and  dried.  At  the  Aluminium  Crmcn 
Metal  TTorAs,  in  Hollywood,  under  the  direction  of  Mr.  Webster,  another 
method  is  said  to  be  employed.  The  mineral  beauxite,  an  aluminium- 
ferric  hydrate,  is  ignited  with  sodium  carbonate,  and  the  sodium  alumin- 
ate  formed  is  decomposed  with  carbonic  anhydride,  yielding  pure  alu- 
mina ;  this  is  then  heated  with  charcoal  in  a  current  of  chlorine,  forming 
a  double  chloride  of  sodium  and  aluminium,  which  is  finally  decomposed 
by  sodium,  furnishing  aluminium.  It  is  said  that  a  ton  of  the  metal 
costs  by  this  process  only  $500,  whereas  it  formeriy  cost  $5,000.  At 
Webster's  woriis,  it  is  said  that  the  output  of  metal  amounts  to  20  (!) 
tons  per  week,  a  manifest  exaggeration. 

J.  ^STorris,  of  Uddington,  near  Glasgow,  has  obtained  a  patent  for  man- 
ufacturing aluminium  by  treating  an  intimate  mixture  of  alumina  and 
charcoal  with  carbonic  anhydride  at  a  low  red  heat,  a  reaction  which  is 
regarded  as  doubtful  by  many  chemists.  Morris  claims  that  the  car- 
bonic anhydride  is  reduced  to  carbon  monoxide  by  the  charcoal,  and  that 
in  turn  reduces  the  alumina.  The  metal  is  obtained  by  this  process  as  a 
porous,  spongy  mass  which  is  melted  and  poured  into  molds. 

At  Salindres,  France,  about  2,400  kilogrammes  of  aluminium  are  man- 
ufactured annually.  The  process  is  the  old  one  of  decomposing  the 
double  chloride  of  aluminium  and  sodium  by  metallic  sodium,  some  cry- 
olite being  added  as  a  flux. 

The  chief  value  of  aluminium  at  present  is  in  tempering  or  giving 
strength  and  a  surface  or  body  to  alloys,  bronzes,  or  metals  so  they  will 
not  corrode.  In  the  bronze  yyVrr  P^rt  of  aluminium  tends  to  soften  the 
brittle  and  hard  nature  of  the  basor  metal.  The  tensile  strength  of  alu- 
minium bronze  is  great ;  it  bears  a  strain  of  42  tons  to  the  square  inch, 
or  ^3  tons  more  than  the  best  Bessemer  steel.  It  is  said  to  be  une- 
qualed  for  pianos  and  telegraph  wires.  Dr.  Gegring,  of  Laud  street,  is 
reported  to  have  invented  an  inexpensive  process  for  coating  ordinary 
iron  with  aluminium,  and  the  coating  can  be  given  any  color  desired. 
(Dmg\&f?^  polyiechnisches  Journal^  and  other  sources.) 

Present  Conditionof  the  Soda  Industry  in  Europe. — Mr.  Walter  Weldon 
read  an  important  paper  on  the  above  subject  before  the  London  section 
of  the  Society  of  Chemical  Industry,  on  January  8, 1883.  He  stated  that 
in  recent  years  manufacturers  of  soda  by  the  Leblanc  process  had  failed 
to  reap  satisfactory  profits  and  in  some  cases  had  met  with  financial  ruin. 
Of  twenty-five  alkali  works  which  were  in  operation  in  the  neighbor- 
hood of  Newcastle-on-Tyne  a  very  few  years  ago  only  thirteen  are  in 
operation  now,  and  of  the  other  twelve,  not  fewer  than  eight  have  been 
actually  dismantled,  in  utter  despair  of  its  ever  again  being  possible  to 
manufacture  soda  in  them  by  the  Leblanc  process  except  at  an  absolute 
loss.  In  Belgium  the  industry  has  entirely  ceased  5  iuFrance,  Germany, 
and  Austria  the  industry  still  exists,  being  protected  by  impost  duties. 
Aided  by  manufacturers  in  all  partfi  of  the  world  Mr.  Weldon  has 
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compiled  the  following  table  of  tlie  present  soda  production  in  various 
countries : 

Present  soda  production  of  the  world. 


Countries. 


Great  Britain 

Franco 

Germany  

Au.st  I  ia 


Bel^iiiMi 

United  States 


Leblanc 
Hoda. 


3^-0, 0()0 
70, Ono 

5(5,  noo 

31),  000 


Ammonia 
soda. 


Totals. 


ry-a,  0(X) 

57, 125 

44, 000 

1,000 

8,000 

1,100 


Tons 


545, 500 


163, 225 


432, 000 
127,125 

100,  .'00 

40, 000 

h",  (KK) 

1.100 


.Vnimonia.soda 
per  cent,  of 
total  soda. 


12.  0 
44.9 

4."..  8 

2.5 

100.0 

100.  0 


708, 725 


23.0 


From  this  it  is  evident  that  the  total  qnantitj'  of  soda  now  being  man- 
ufactured annually  is  nearly-  709,000  tons,  of  whicli  more  than  163,000 
tons  are  made  by  the  ammonia  process. 

Although  the  annnonia  process  was  first  i)roposed  by  Dyer  &  Hem- 
ming more  than  forty-seven  years  ago,  it  is  less  than  seventeen  years 
since  it  has  been  carried  on  industrially.  In  18G0  Ernest  Solvay,  of 
Brussels,  began  to  produce  soda  by  the  ammonia  proctess  at  his  works 
near  Charleroi ;  in  18CG-'07  he  manufactured  170  tons;  this  increased 
to  ll,r>SO  tons  in  1876-'77,  and  53,400  tons  in  1881-'82.  Mr.  Weldon 
estimates  that  about  40  per  cent,  of  the  total  soda  now  made  on  the  con- 
tinent is  i)roduced  by  the  ammonia  process.  In  England,  also,  the  com- 
petition of  the  ammonia  process  has  attained  a  magnitude  which  is 
alarming  the  makers  of  Lebhinc  soda. 

Another  circumstance  is  injuriously  ali'ecting  the  Leblanc  system, 
viz,  the  loss  of  profits  on  the  by-products.  Originally,  soda  was  the 
only  commercial  product  of  the  process,  the  hydrochloric  acid  being 
turned  to  no  account.  In  time  a  demand  giew  up  for  chlorine,  and  the 
hydrochloric  acid  began  to  be  utilized  profitably ;  tlien  the  soda  ceased 
to  be  ])rofitable,  and  became  a  by-product  in  the  manufacture  of  chlo- 
rine ;  next,  this  source  of  profit  failed  and  recourse  was  had  to  the  ^'  burnt 
ore"  or  '^pyrites  cinders"  obtained  as  a  secondary  j^roduct  by  roasting 
l)yrites  for  sulphuric  acid,  and  which  is  treated  for  copper,  silver,  and 
to  some  extent  for  gold.  The  Itio  Tinto  Company,  of  Spain,  owning 
enormous  deposits  of  pyrites,  intend  establishing  in  France  and  else- 
where works  for  manufacturing  Leblanc  soda,  and  expect  to  derive  their 
l)rofits  neither  from  the  soda  nor  from  the  chlorine,  but  from  the  copper 
and  the  residual  oxide  of  iron. 

The  extension  of  the  ammonia  process  of  manufacturing  soda  has  led 
to  devising  plans  for  obtaining  ammonia  itself  more  cheaply,  and  it  is 
now  collected  from  coke  ovens  in  France  and  in  England,  and  from 
blast  furnaces  in  Scotland.    From  the  latter  source  alone  Mr.  Weldon 
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estimates  the  amount  of  ammonium  sulphate  produced  at  20,000  tons 
per  annum. 

To  maintain  the  Leblanc  industry  in  England,  Mr.  Weldon  thinks  the 
manufacturers  must  have  cheaper  pyrites,  and  must  perfect  methods  for 
the  recovery  of  sulphur  from  the  alkali  waste.  He  regards  favorably 
the  Schaffner  and  Helbig  process  for  sulphur  recovery,  which  consists 
of  two  operations  indicated  by  the  following  equations: 

First  operatian. 
Oa  S  +  Mg  OI2  +  2H2O  =  H2S  +  Ca  CI,  +  Mg  H2O2. 

Second  operation, 

Ca  CI2  +  Mg  HaO,  +  CO2  =  Mg  CI2  +  Ca  CO3  +  H2O. 

In  closing  his  interesting  paper,  of  which  we  have  given  but  a  brief 
summary,  Mr.  Weldon  states  that  the  immediate  future  of  the  English 
Leblanc  soda  industry  is  somewhat  gloomy,  but  suggests  the  motto  nil 
desperandum,    {Chem.  NetoSy  xlyii,  67  et  seq.) 

Phosphides  0/ Platinum. — Prof.  F.  W.  Clarke  and  Mr.  O.  T.  Joslin  have 
examined  the  bodies  resulting  from  the  fusion  of  platinum  and  phos- 
phorus, a  process  suggested  by  the  discovery  of  Mr.  Holland,  recorded 
in  our  previous  report.  Professor  Clarke  finds  proof  of  the  existence  of 
three  simple  phosphides,  PtP2,PtP,  and  PtaP,  and  of  a  double  phosphide, 
PtaPs.  The  monophosphide  by  virtue  of  its  insolubility  in  aqua  regia, 
is  the  most  noteworthy.  The  compound  PtsP  is  malleable  and  is  anal- 
ogous to  PtjP  previously  described,  and  called  in  the  patent  of  Mr. 
Holland  '^  fused  iridium."  The  compound  PtPa  is  probably  identical 
with  the  phosphide  described  by  Schrotter  and  obtained  by  heating  the 
finely  divided  metal  in  phosphorus  vapor.    {Am,  Chem,  Jour.j  v,  231.) 

Researches  on  the  Complex  Inorganic  Acids. — ^Dr.  Wolcott  Gibbs,  in  two 
additional  papers,  continues  his  investigations  in  the  remarkable  field 
mentioned  in  our  report  for  1882.  He  describes  the  preparation  and 
properties,  and  discusses  the  structural  formula  of  hypophospho-molyb- 
dates,  hypophospho-tungstates,  phosphoroso-molybdates,  vanadio-mol- 
ybdates,  vanadio-tungstates,  phospho-vanadio-molybdates,  vanadio-va- 
nadicomolybdates,  vanadio-vanadico-tungstates,  phospho-vanadio-va- 
nadico-tungstates. 

It  is  impossible  in  the  brief  space  at  our  command  to  give  an  adequate 
idea  of  these  remarkable  researches.  The  evident  beauty  of  many  of  the 
well  crystallizing  complex  salts,  the  exceedingly  difficult  problems  in 
analytical  chemistry  which  are  involved,  and  the  admirable  theoretical 
discussions  conjoined,  make  these  papers  masterpieces  in  the  science. 
{Am.  Chem.  J.,  V,  361  and  391.) 

Manufacture  of  Potash  Alum  from  Feldspar. — In  1882  Mr.  John  Spiller 
published  an  article  proposing  to  manufacture  potash  aluQi  by  treating 
H.  Mis.  69 il 
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feldspar  with  sulphuric  acid  and  a  fluoride,  the  latter  being  either  fluor- 
spar or  cryolite.  Both  these  minerals  can  be  had  very  cheaply,  but  Mr. 
Henry  Pemberton,  jr.,  undertakes  to  show  that  the  difficulties  of  the 
process  are  such  as  to  leave  little  or  no  margin  for  profit.  The  weak 
point  in  the  process  is  the  quantity  of  acid  required,  and  in  the  produc- 
tion of  three  tons  of  bulky,  insoluble,  comparatively  useless  calcium  sul- 
phate for  every  ton  of  alum  made.  Cryolite  is  shown  to  be  too  expen- 
sive, and  moreover  yields  the  wrong  alkali,  soda  in  place  of  potash. 
And  if  the  necessary  potash  were  added,  enormous  quantities  of  Glau- 
ber's-salt  would  be  left  upon  the  manufacturer's  hands.  {Journ.  FrankL 
Instj  1883.) 

Analyses  of  the  Oeyser  Waters  and  Deposits  of  the  Yellowstone  National 

Park. 

Dr.  Henry  LeflfioQann  has  published  analyses  of  the  waters  of  several 
of  the  Yellowstone  Geysers  and  of  the  incrustations  forming  in  their 
vicinity.    From  these  we  select  the  following : 

L — Pearl  Qeyser. 

Grains  in  imp.  gallon. 

Calcium  sulphate 1. 40 

Sodium  sulphate 1. 89 

Sodium  chloride 61. 39 

SiUca 7. 84 


72.52 


At  the  bottom  of  the  bottle  containing  this  water  impure  gelatinous 
silica  was  found  yielding  after  drying  over  strong  sulphuric  acid : 

Per  cent. 

Water 4. 9 

Silica 79.1 

Alumina traces 

Ferric  oxide traces 

Calcium  oxide traces 

11. — Opal  Spring. 

The  water  of  this  spring  is  opalescent  and  on  evaporation  gelatinizes 
before  becoming  dry : 

Grains  in  imp.  gaUon. 

Sodium  chloride 72. 18 

Calcium  sulphate 3. 22 

Calcium  chloride 4. 06 

SiUca 53.76 

143.22 
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in. —  Water  of  Mammoth  Hot  Springs. 

Grains  in  imp.  gallon. 

Sodium  sulphate 34. 44 

Sodium  chloride 18. 90 

Calcium  carbonate 17. 92 

Magnesium  carbonate 8. 68 

Silica 3. 36 


83.30 


IV. — Deposit  from  Mammoth  Hot  Springs, 

Oalcium  carbonate 96. 80 

Magnesium  carbonate 1. 36 

Alumina  and  iron 0. 45 

Silica 0. 25 

Water 0.50 


99.36 
{Am.  J.  Soi.j  oxxYy  104  and  351.) 

Decomposition  of  Minerals  by  Citric  Acid. 

H.  Oarrington  Bolton  has  continued  his  investigations  as  to  the  action 
of  organic  acids  on  minerals,  and  publishes  the  following  results.  The 
acid  employed  was  citric  acid,  which,  as  the  author  has  shown,  has  a 
power  of  decomposing  minerals  little  less  than  that  of  hydrochloric 
acid ;  the  effect  of  prolonged  action  at  ordinary  temperatures  was  spe- 
cially considered.  Of  the  sulphides,  chalcocite  showed  signs  of  decom- 
position at  the  end  of  ten  days,  and  after  several  months  a  partial  solu- 
tion of  a  green  color  was  obtained;  pyrite  was  attacked  in  eight  days, 
and  a  month  later  a  solution  of  a  reddish  yellow  color  was  obtained; 
chalcopyrite  acted  similarly ;  one  gram  lost  11  per  cent,  after  fourteen 
months'  contact  with  the  citric  acid  solution.  Of  the  oxides  magnetite 
and  limonite  were  strongly  attacked  in  eight  days,  hematite  yielding 
more  slowly.  Of  the  silicates  datolite  was  the  most  quickly  decomposed, 
yielding  gelatinous  silica  after  twenty -four  hours ;  hornblende,  pyrox- 
ene, almandite,  epidote,  and  serpentine  were  decidedly  decomposed  in 
eight  days,  and  after  fourteen  months  the  last  named  yielded  a  dry,  ge- 
latinous mass.  The  feldspars  are  unequally  attacked  under  like  condi- 
tions ;  labradorite  yielded  most  easily.  Muscovite  and  biotite  yielded 
very  slowly,  the  latter  showing  signs  of  decomposition  the  sooner,  mi- 
nute scales  and  slimy  silica  separating  after  two  years'  subjection  to  the 
acid  solution. 


644 


SCIENTIFIC   RECORD   FOR    188S. 


Dr.  Bolton  gives  the  following : 

Talfle  showing  approximate  relative  disintegration  of  rock-forming  (a/nd 

associated )  minerals  by  citric  acid  in  solution. 


Quickly  docompoeed. 

Slowly  decomposed. 

Very  slowly  decom- 
posed. 

Not  decomposed. 

Carbonates. 

Serpentine. 

Orthoclase. 

Quartz. 

Phoephates. 
Prochlorite. 

Pyroxene. 

Oligoclase. 

Corundum. 

Hornblende. 

Albite.  (T) 

Spinel. 

Cbx?  solite. 

Labradorite. 

Biotite. 

Beryl. 

Nephelite. 

Qamet. 

MoBCOvite. 

Bante. 

Epidote. 

Tourmaline. 

Talc.  (T) 

VesQvianite. 

Stanrolite. 

Kyanite. 

Pyrite. 

Hematite. 

Limonite. 

Magnetite. 

Qypsum.  (f) 

{Proceedings  Am.  Assoc.  Adv.  Science^  xttt,  271.) 

New  Explosives. — Pyronome  is  the  name  given  by  M.  Sandoy  to  a  new 
explosive  mixture  consisting  of  69  parts  saltpeter,  9  of  snlphor,  10  of 
charcoal,  8  of  metallic  antimony,  5  of  potassinm  chlorate,  4  of  rye  flour, 
and  a  few  centigrams  of  potassium  chromate.  These  are  to  be  mixed 
in  an  equal  volume  of  boiling  water^  and  the  mass  evaporated  do¥m  to 
a  paste,  dried  and  powdered  as  wanted.  This  mixture  is  said  to  be 
cheaper  than  dynamite,  but  its  manufacture  and  use  must  be  attended 
with  considerable  danger. 

S.  H.  Hinde  proposes  a  new  explosive  mixture  composed  of  64  parts 
of  nitro-glyceriue,  12  of  ammonium  citrate,  0.25  of  ethyl  palmitate,  0.25 
of  calcium  carbonate,  23  oi  coal,  and  0.50  of  sodium  carbonate.  The 
special  advantages  of  this  complex  mixture  do  not  appear. 

A  new  explosive  has  just  been  patented  in  England  by  Dr.  O.  W. 
Siemens.  The  compound  is  a  mixture  of  saltpeter,  chlorate  of  i>ota8h, 
and  a  solid  hydrocarbon,  and  is  suitable  both  for  mining  purposes  and 
fire*  arms,  while,  if  ignited  in  the  open  air,  the  combustion  takes  place 
slowly  and  imperfectly,  and,  therefore,  without  danger.  The  new  com- 
pound, which  has  about  the  same  density  as  ordinary  gunpowder,  and 
is  very  hard,  possesses  with  equal  volume  more  than  double  the  ex- 
plosive force  of  the  latter.  The  intensity  of  explosion  can  be  regulated 
at  will  by  varying  the  proportions  of  the  ingredients  and  the  size  of  the 
granules.    (Munroe's  Notes  on  the  Literature  of  Explosives.) 

Use  of  Limed  Coal  in  Oas-making. — Prof.  J.  Alfred  Wanklyn  read  a 
paper  on  the  above  subject  before  the  British  Association  for  the  Ad- 
vancement of  Science  at  the  Southport  meeting  in  August,  1883. 

As  the  gas  manufacture  is  usuali;^^  carried  on,  only  a  small  part  of 
the  iiiurogen  contained  in  the  coal  is  recovered  in  the  form  of  ammonia; 
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whereas  the  coal  might  furnish  25  to  50  pounds  of  ammonia  per  ton  of 
coal,  only  5  or  6  pounds  are  actually  obtained.  By  mixing  a  little  lime 
.with  the  coal  before  introducing  it  into  the  retort,  the  yield  of  ammonia 
is  greatly  increased,  and  at  the  same  time  the  gas  formed  loses  its  fetid 
odor.  The  invention  is  patented,  and  is  known  as  Cooper's  liming 
process. 

At  the  Beckton  gas-works,  where  a  series  of  experiments  were  carried 
on,  the  addition  of  lime  produced  a  gain  of  36  per  cent,  of  ammonia. 
Besides  this,  there  is  a  gain  in  tar  and  a  diminution  in  the  sulphuretted 
hydrogen  and  carbon  disulphide.  So  marked  is  the  latter  feature  that 
the  lime  purifier  proves  to  be  superfluous  where  the  process  is  used,  and 
gas-works,  being  no  longer  offensive,  cease  to  be  a  public  nuisance. 
{Chem.  News  J  xlviii,  174.) 

ORGANIC. 

New  Substances  from  Plants. — Jamaica  dogwood  {Piscidia  erythrina) 
has  been  examined  by  Prof  Edward  Hart,  of  Lafayette  College,  who 
obtained  therefrom  the  active  principle,  piscidiaj  C29H24O8.  This  body 
is  insoluble  in  water,  but  crystallizes  from  alcohol  in  small  colorless  four 
or  six  sided  prisms,  which  have  a  melting  point  of  192^  C.  It  is  easily 
soluble  in  benzene  and  in  chloroform.  Its  physiological  effects  are  that 
of  a  direct  sedative,  narcotic  but  refreshing.    (Am,  Chem,  Joum,j  V,  39.) 

Algin  is  the  name  given  by  Edward  C.  C.  Stanford  to  a  new  substance 
obtained  from  some  of  the  commoner  species  of  marine  algsB,  and  which 
possess  valuable  properties  as  a  gelatizer.  It  has  characteristic  reac- 
tions distinguishing  it  from  gelatin,  from  starch,  from  dextrin,  pectin, 
gum  arabic,  and  other  gummy  bodies.  Dilute  mineral  acids  generally 
coagulate  it  when  in  solution.  Mr.  Stanford  thinks  it  can  be  used  in 
the  soluble  form  as  a  stiffener  of  fabiics;  although  not  so  rigid  as  starch, 
it  is  tougher,  more  elastic,  and  more  transparent.  It  may  also  have 
some  value  as  a  food  on  account  of  its  nitrogenous  character.  Its  ag- 
glutinating power  enables  one  to  convert  non-coherent  bodies,  such  as 
silica,  lime,  magnesia,  alumina,  chalk,  graphite,  and  charcoal,  into  solid 
hard  blocks.  A  new  "carbon  cement^  for  covering  steam-boilers  con- 
sists of  97  per  cent,  charcoal  and  3  per  cent,  algin.  In  its  insoluble  form 
algin  resembles  horn,  and  may  be  used  as  a  substitute  for  it.  Algin  is 
an  excellent  nonconductor  of  electricity,  and  can  be  used  also  in  emul- 
sifying oils  and  fining  wines  and  spirits.    {Chem,  Newsj  XLyn,  254.) 

A  new  acid  hHS  been  obtained  by  Yon  Lippmann  from  the  juice  of 
the  beet  root.  The  incrustations  formed  on  the  pans  in  which  beet  juice 
is  evaporated  contains,  besides  citric,  aconitic,  tricarballylic,  and  malonic 
acids,  a  new  acid  which  appears  to  be  identical  with  the  oxycitric  de- 
scribed by  Pawolleck.  The  new  acid  forms  needle  shaped  crystals, 
soluble  in  water,  alcohol,  and  ether,  having  the  formula  CeHsOs.  It  is 
tribasic,  its  barium  salt  having  the  formula  (C6H608)s  Bas  5  HsO.  {Ber. 
d.  chem.  Oes.j  xvi,  1078.) 
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Saponin  was  discovered  iu  1809  by  Schroder  in  the  root  of  Sapanaria 
rubra,  Stiitz  prepares  it  from  the  bark  of  Quillaja  sapanaria  as  follows: 
10  kilograms  are  extracted  with  water,  the  evaporated  liquid  is  dried, 
palverized  and  extracted  with  hot  alcohol,  which  on  cooling  yields  flocks 
of  saponin ;  these  are  pnrihed  by  re-solution  in  hot  alcohol.  In  this 
way  10  kilograms  of  bark  yielded  200  grams  of  saponin.  It  is  a  white, 
amorphous  powder,  neutral  and  tasteless.  It  is  soluble  in  water  in  all 
proportions,  and  even  when  dilute  the  solutions  froth  like  a  soap  solu- 
tion. It  has  the  composition  expressed  in  the  formula  CioHaoOio,  but  con* 
tains  also  2.4  per  cent,  ash,  consisting  of  the  carbonates  of  magnesium, 
calcium,  and  potassium.  Experiments  lead  the  author  to  conclude  that 
the  constitution  is  expressed  in  the  formula  C19H2S  (011)50203.  (Liebig's 
Annalenj  ocxvui,  231.) 

A  yew  Source  of  Mannite, — L.  Lindet  has  found  this  sugar  quite 
abundant  in  the  pineapple  of  Brazil,  amounting,  he  claims,  to  1  per  cent, 
of  the  fresh  fruit  The  mannite  is  extracted  from  the  fermented  pulp  by 
neutralization  with  sodium  carbonate  and  evapoatjon  to  the  consist- 
ence of  molasses.  On  cooling  small  needle-shaped  crystals,  having  a 
slightly  sweet  taste,  are  obtained  3  purified  by  solution  in  boiling  al- 
cohol they  give  the  trutf  characters  of  mannite.  He  intends  to  pros- 
ecute the  study  with  a  view  to  ascertaining  whether  the  mannite  was 
formed  during  the  fermentation  or  whether  it  exists  already  formed  in 
the  fruit  itself.    {Bull,  aoc,  chem,,  XL,  65.) 

Saccharone  and  Saccharine, — By  the  action  of  calcium  hydrate  on  dex- 
trose and  on  levulose  P^ligot  obtained  in  1880  a  body  having  great  sta- 
bility and  crystallizing  with  facility,  which  he  called  saccharine.  Hein- 
rich  Kiliani,  by  acting  on  this  body  with  concentrated  nitric  acid,  has 
obtained  a  new  substance,  which  he  names  saccharone,  and  which  is 
both  a  lactone  and  a  monobasic  acid.  Consequently  both  saccharone 
potassium  CsHtOK  and  saccharonate  of  potassium  G6H8O7K2  are  obtained 
when  saccharone  is  treated  with  potassium,  the  latter  at  a  boiling  tem- 
perature. By  the  action  of  hydriodic  acid  on  saccharone,  saccharinic 
acid,  a  dibasic  acid  is  obtained,  having  the  formula  OeHi^Oe.  (Liebig's 
AnnaUn^  ccxviii,  361.) 

Borneol  from  Camphor. — Professors  0.  Loring  Jackson  and  A.  B. 
Meuke  recommend  the  following  process  for  preparing  borneol  fix>m 
camphor  on  account  of  its  simplicity,  rapidity,  and  economy.  The  cam- 
phor is  dissolved  in  about  ten  times  its  weight  of  common  alcohol,  and 
an  excess  of  sodium  is  added  in  pieces  of  somewhat  less  than  a  gram  at 
a  time.  By  working  with  quantities  not  over  ten  grams  the  action  can 
be  carried  on  in  an  open  flask  without  cooling.  As  soon  as  all  the 
sodium  has  disappeared,  part  of  the  alcohol  is  distilled  off  and  water 
added,  which  precipitates  crude  borneol.  This  is  freed  from  sodium 
hydroxide  by  washing  with  water,  and  crystallized  flrom  hota  Icohol. 
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Borneol  melts  at  197^ ;  10  grams  of  camphor  yield  9.5  grams  of  borneol 
being  94  per  ceot.  of  the  theory.    (Am.  Chem.  Joum,^  v,  270.) 

Researches  on  Atropine. — In  1863,  Kraut  decomposed  atropine  by  a 
boiling  barium  hydrate  solution  into  atropic  acid  O9H8O2,  and  tropine 
08HnN02;  the  formula  for  the  latter  base  was  corrected  by  Lossen,  who 
found  CgHisNO,  and  showed  that  atropic  acid  was  only  a  secondary  pro- 
duct of  the  decomposition,  the  primary  being  tropic  acid  CsHioOa. 
Ladenburg  in  late  researches  has  affected  the  synthesis  of  atropine  by 
the  dehydration  of  tropate  of  tropine.  The  best  results  were  obtained 
by  the  action  of  dilute  hydrochloric  acid.  The  identity  of  the  artifi- 
cial atropine  with  that  extracted  from  atropa  belladonna  was  fully  estab- 
lished by  chemical  and  physiological  experiments.  Tropate  of  tropine 
exerts  no  action  whatever  on  the  eye,  even  in  a  10  per  cent,  solution. 
(Liebig^s  Annalen^  ccxyn,  74.) 

The  Oxidation  of  Substitution  Products  of  the  Aromatic  Hydrocarbons. — 
Br.  Ira  Bemsen  is  pursuing  his  investigations  grouped  under  the  above 
title,  and  publishes  two  additional  contributions  on  the  oxidation  of 
betacymenesulphamide  and  of  paradipropylbenzenesulphamide  in  which 
he  has  been  assisted  by  Mr.  W.  C.  Bay  and  Br.  E.  H.  Keiser,  respect- 
ively. 

By  treating  betacymenesulphamide  with  potassium  pyrochromate  and 
sulphuric  acid  a  body  was  obtained  which  proved  to  be  sulphamine- 
parapropylbenzoic  acid  ha\ing  the  formula — 

CeHg  \  S62NH2  (o) 
(  CO2H  (p) 

Under  similar  treatment  paradipropylbenzenesulphamide  yielded  as 
a  principal  product  alphasulphaminepropyllbenzoic  acid,  the  formation 
of  which  under  the  conditions  given  proves  that  the  sulphamide  group 
exerts  a  partial  protective  action  upon  one  of  the  propyl  groups.  The 
protection,  however,  is  not  perfect,  because  sulpho-terephthalic  acid  is 
formed  at  the  same  time.  These  results  are  in  perfect  harmony  with 
the  views  advanced  some  time  ago  by  Br.  Bemsen  as  to  the  law  of  pro- 
tection.   {Am,  Chem.  Joum.^  v,  p.  149.) 

SyntJiesis  of  Salicin.—VTof.  Arthur  Michael,  of  Tufts  College,  has  the 
honor  of  accomplishing  the  first  synthesis  of  a  glucoside  occurring  in 
nature.  Having  obtained  helicin  synthetically  by  the  action  of  sodium 
salicylaldehyde  on  acetochlorhydrose,  he  submitted  the  helicin  to  the 
action  of  sodium  amalgam,  as  suggested  by  Lisenko,  and  obtained  a 
body  the  properties  and  composition  of  which  agree  perfectly  with 
natural  saliciu.    (Am.  Chem.  Journ.j  y,  p.  171.) 

A  new  Synthesis  of  Anthracene. — ^With  the  expectation  of  obtaining  an 
isomeric  tetraphenylethane,  Anchiitz  and  Eltzbacker  examined  the  ac- 
tion of  aluminium  chloride  upon  a  benzene  solution  of  acetylene  tetra* 
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bromide.  The  resulting  hydrocarbon  was  easily  isolated  and  proved  to 
be  anthracene.  This  synthesis  establishes  the  fact  that  the  middle 
carbon  atoms  in  anthracene  are  directly  nnited,  a  supposition  generally 
held  but  not  previously  determined  by  experiment.  The  formula  of 
anthracene  is  accordingly  represented  thus : 

CH 


I  >  C6H4. 


{Ber.  d.  chem.  €^es.J  xyi,  623.) 

Pyridine  and  Quinoline  Bases. — The  close  connection  which  has  been 
established  between  several  important  alkaloids  and  the  derivatives  of 
pyridine  and  quinoline  is  being  confirmed  by  numerous  researches.  All 
the  evidence  accumulated  thus  far  is  in  ha^ony  with  the  view  that 
many  of  the  important  alkaloids  are  derivatives  of  pyridine,  a  constitu- 
ent of  bone-oil  and  of  coal-tar,  which,  moreover,  has  been  obtained  by 
the  dry  distillation  of  nicotine.  The  relation  between  these  alkaloids 
and  pyridine  is  somewhat  analogous  to  that  between  the  aromatic  com- 
pounds and  benzene.  According  to  K5mer  pyridine  is  benzene  in 
which  one  of  the  six  OH  groups  is  replaced  by  N,  and  this  view  has 
recently  found  additional  support. 

The  investigations  of  Konigs,  Skraup,  and  others  go  to  establish  a 
close  connection  between  quinoline  (and  its  homologues  lepidine,  dispo- 
line,  and  tetrahiroline)  and  such  alkaloids  as  quinine,  cinchonine,  and 
their  isomers.    (E.  H.  K.  in  Am.  Chem.  Joum.,  v,  60.) 

Constituents  of  the  Petroleum  of  Oalicia. — According  to  Lachowicz,  the 
petroleum  of  Galicia  contains  a  large  number  of  hydrocarbons  of  the 
jnarshgas  series,  isopentane,  normal  pentane,  hexane,  both  normal  and 
secondary,  and  heptane,  together  with  several  of  the  aromatic  series, 
benzene  (benzol)  toluol,  isoxylol  mesitylene,  and  the  so-called  Yreden's 
hydrocarbons.  Members  of  the  ethylene  series  are  entirely  wanting. 
(Liebig's  Annalen^  coxx,  168.) 

Products  of  the  Dry  Distillation  of  Wood  at  low  Temperatures. — Prof. 
0.  F.  Mabery  has  examined  the  more  volatile  products  of  the  dry  dis- 
tillation of  wood  in  the  manufacture  of  acetic  acid.  The  greater  part  of 
the  product  consists  of  methyl  alcohol  and  methyl  acetate;  besides 
these  are  found  acetic  aldehyde,  acetic  acid,  acetone,  acetal,  dimethyl- 
acetal,  methylethylketone,  and  allyl  alcohol,  together  with  traces  of  the 
higher  ketones.  A  new  constituent  is  methyl  formiate.  The  higher 
boiling  oils  contained  furfurol,  and  by  the  axstion  of  alkalies  ui)on  it  a 
small  quantity  of  pyroranthin.  The  proportion  of  acetone  was  small. 
(Am.  Chem,  Journ.y  v,  256.) 

The  Constituents  of  Ozocerite. — Ozokerite  from  the  island  Tschel^ken, 
In  the  Oaspian  Sea,  has  been  examined  by  F.  Beilstein  and  £.  Wiegand. 
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The  raw  material  formed  a  brownish-black,  sticky  mass,  almost  wholly 
soluble  in  boiling  benzine.  On  adding  alcohol  to  the  filtered  solution 
most  of  the  paraffine  precipitates  and  the  oils  remain  in  solution.  By 
treating  the  powdered  ozokerite  with  ether  nearly  all  the  oily  matters 
and  coloring  matters  are  removed  from  the  parafilne,  and  this  niay  be 
further  purified  by  solution  in  benzine,  boiling  with  animal  charcoal 
and  precipitation  by  alcohol.  By  repeating  this  process,  shining  white 
crystals,  having  a  definite  melting  point,  were  obtained,  which  the 
authors  name  Lekeue,  from  the  island  above  referred  to.  Lekene  has  the 
following  properties :  Melting  point,  790;  sp.gr.,  0.93917.  Soluble  in 
124.3  parts  of  benzine  at  15°,  1334.8  parts  of  chloroform  at  16o,  9534 
parts  of  alcohol  at  16°,  and  15257  parts  of  absolute  acetic  etber  at  16o 
G.  It  distills  unaltered  in  vacuo,  and  hence  may  be  obtained  by  this 
process  on  a  commercial  scale.  Nitric  acid  diluted  with  two  volumes 
of  water  scarcely  attacks  lekene  at  all ;  fuming  sulphuric  acid  converts 
it  quickly  into  a  black,  pulverulent  mass.  The  analysis  made  gave  fol- 
lowing figures :  C =85.23  per  cent.,  H= 14.72  per  cent.  It  does  not  ap- 
pear whether  lekene  belongs  to  the  series  C^  Hjjn,  or  Cn  H2n+2«  The  oil 
extracted  by  ether  from  the  ozokerite  was  purified  by  distillation  in 
vacuo  and  gave  86.13  per  cent.  0.  and  13.70  per  cent.  H.  Its  sp.  gr.= 
0.8450  at  I8.50     {Ber.  d.  chem.  Oes.j  xvi,  1547). 

Researches  into  the  Nature  of  Resins. — Prof.  Arthur  Michael  has  in- 
stituted an  investigation  into  the  action  of  aldehydes  on  phenols, 
and  arrives  at  the  following  conclusions:  (1)  Mixtures  of  aromatic 
aldehydes  and  phenols  are  converted  by  mere  traces  of  acids,  more  or 
less  rapidly,  according  to  the  acids  used,  into  white  resins;  (2)  the  re- 
sorcin-benzaldehyde  resin  is  converted  by  the  further  action  of  dilute 
acids  into  two  crystalline  comi>ounds,  one  of  which  is  isomeric  with  the 
resin  when  the  latter  is  dried  at  lOOo  C. ;  (3)  fixed  alkalies  and  potas- 
sium carbonate  convert  a  mixture  of  resorcin  and  benzoic  aldehyde  into 
a  resin ;  (4)  the  properties  of  the  crystalline  compound  C36H20O4  resem- 
ble those  of  the  so-called  crystallizable  resins.  From  its  alkaline  solu- 
tion it  is  precipitated  by  acids  in  the  form  of  a  resin,  which  separates 
in  form  of  the  original  crystals  from  the  alcoholic  solution ;  (5)  the 
above  results  make  it  extremely  probable  that  the  formation  of  at  least 
some  of  the  resins  in  the  vegetable  world  is  due  to  aldehydes  and  phe- 
nols coming  in  contact  with  the  contents  of  the  cells,  as  both  of  these 
classes  of  compounds  are  undoubtedly  among  the  products  formed  in 
plant-life.    (Am.  Chem.  Journ.j  v,  338.) 

Coniferinj  the  source  of  vanillin,  has  been  found  by  Edmund  O.  von 
Lippmann  to  exist  in  the  woody  fiber  of  the  sugar-beet.  It  is  believed 
that  the  coniferin  does  not  exist  to  any  great  amount  ready  formed  in 
the  woody  fiber,  but  that  it  is  produced  by  the  decomposition  of  lignip 
in  the  process  of  extraction.  Whether  or  not  the  sugar-beet  will  ever 
become  a  commercial  source  of  vanillin  has  not  been  determined.  {Ber, 
d.  ehem.  Oes.^  xvi,  44.) 
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NOTES. 

A  simple  and  convenient  apparatus  for  rapid  gas  analysis  has  been 
devised  and  described  by  Arthur  H.  Elliott.  By  its  aid  a  complete  gas 
analysis  can  be  made  in  less  than  one  hour.  For  details  and  figure  of 
the  apparatus  we  refer  to  Annals  of  the  New  York  Academy  of  Sciences, 
Vol.  II,  No.  12,  1883. 

Carbon  monoxide  is  conveniently  prepared,  according  to  E.  Noack,  by 
passing  carbon  dioxide  over  zinc  dust  heated  in  a  glass  tube  below  a  red 
heat    In  one  hour  13  liters  of  COj  yielded  11  liters  of  CO. 

Dr.  W.  Spring  continues  his  researches  on  the  formation  of  chemical 
compounds  by  great  pressure.  He  has  prepared,  under  pressure  of  6,500 
atmospheres,  compounds  of  arsenic  with  zinc,  lead,  copper,  tin,  and  sil- 
ver direct  from  mixtures  of  the  constituents.  Also  many  metallic  sul- 
phides in  like  manner. 

The  composition  of  bleaching-powder  has  again  been  investigated  by 
Lunge  and  Kaef,  who  find  that  calcium  chloride  is  decomposed  at  ordi- 
nary temperatures  by  hypochlorous  acid,  with  the  production  of  CaOCla 
and  Cla.  These  chemists  hold  to  the  formula  CI  —  Ca  —  OCl,  first  pro- 
posed by  Odling,  as  the  most  correct.    {Ber.  d.  chem.  Ges.j  xvi,  840.) 

Water  is  decomposed  by  both  sulphur  and  arsenic,  according  to  C.  Z. 
Cross  and  A.  F.  Higgin,  yielding  both  the  oxygen  and  hydrogen  com- 
pounds of  the  elements. 

Dr.  J.  Lawrence  Smith  gives  in  the  American  Chemical  Journal.,  y,  p. 
44,  details  of  his  method  of  decomposing  and  analyzing  samarskite.  The 
powdered  and  dried  mineral  is  decomposed  by  fluorhydric  acid  and  the 
insoluble  portion  treated  with  concentrated  sulphuric  acid  and  the  con- 
tained earths  converted  into  oxalates,  which  are  then  submitted  to 
careful  analysis. 

Samarium,  discovered  in  1878  in  samarskite  by  Lecoq  de  Boisbaudran, 
has  been  careftdly  studied  by  P.  T.  Cleve,  of  Upsala.  He  obtained  the 
pure  oxide,  Sm2  O3  and  several  salts,  including  the  chloride,  Sm  Clj.  6  H^O, 
chloroplatinate,  nitrate,  Sm  (N03)3. 6  H2O,  acetate,  oxalate,  and  sulphate, 
Sm2  (S04)3. 8  H2O.  The  salts  in  general  agree  closely  in  composition  with 
the  didymium  salta,  but  are  distinguished  by  a  peculiar  spectrum  com- 
posed of  several  bands,  four  in  the  blue  part  being  characteristic.  {J. 
Chem.  80c.,  1883,  362.) 

.  The  emission  spectra  of  scandium,  ytterbium,  and  erbium  have  been 
examined  by  Th.  Thalfen.  Scandium  presents  a  notable  spectrum,  hav- 
ing many  lines  of  medium  intensity  in  the  orange  and  the  indigo,  and 
very  fine  brilliant  lines,  forming  several  groups,  in  the  yellow,  green,  and 
blue  portions. 

Pure  nickel,  capable  of  being  wrought,  rolled,  and  hammered,  is  now 
made  by  Mr.  Joseph  Wharton  at  Camden.  A  small  quantity  of  magne- 
sium added  to  metal  greatly  aids  in  the  refining  and  improves  its  quality. 
Mermet  recommends  the  use  of  nickel  crucibles  in  place  of  silver  in 
diemical  manipulations,  being  much  cheaper  and  less  easUy  fused. 


CHEMISTBY.  651 

Notes  on  the  Literature  of  Explosives. — Under  this  title  Prof.  Charles  £. 
Monroe,  of  the  United  States  Naval  Academy,  is  publishing  a  seriesof 
papers  giving  a  compendium  of  discoveries  in  the  field  mentioned.  The 
articles  appear  in  the  Proceedings  United  States  Naval  Institnte,  Nos. 
20,  21,  22,  24,  and  27  et  seq. 

A  white  modification  of  phosphorus  has  been  described  by  Drs.  Ira 
Bemsen  and  E.  H.  Keiser.  It  is  obtained  by  distilling  ordinary  phos- 
phorus in  hydrogen  and  collecting  the  element  in  ice-cold  water.  This 
white  phosphorus  is  light  and  plastic,  is  soluble  in  carbon  disulphide, 
and  melts  at  the  same  point  as  ordinary  phosphorus.  It  bears  the  same 
relation  to  ordinary  phosphorus  as  "  flowers  of  sulphur"  to  *'  roll  brim- 
stone." 

The  conduct  of  moist  phosphorus  and  air  tx)wards  carbon  monoxide 
has  been  again  most  carefully  examined  by  Ira  Bemsen,  assisted  by 
E.  H.  Keiser,  and,  contrary  to  the  views  of  Leeds,  negative  results  are 
reported.  The  small  amount  of  carbon  dioxide  obtained  by  Leeds  is 
ascribed  to  oxidation  of  the  carbon  in  the  phosphorus,  the  presence  of 
which  was  not,  however,  demonstrated  by  the  author.  (Am.  Chem.  «7.,  v, 
424.) 

According  to  the  latest  returns  published  by  the  Italian  Government, 
the  average  annual  production  of  sulphur  in  Sicily  and  Italy  during 
the  five  years  1875-1879,  inclusive,  was  282,000  tons,  of  which  216,000 
tons  were  exported.  Delivered  at  Marseilles  the  sulphur  sells  at  about 
$25  per  ton.    {Chem.  yews,  xIjYIIj  SS.)  , 

Cadmium  iodide  has  been  studied  by  Prof.  P.  W.  Clarke,  who  obtained 
evidence  of  the  existence  of  two  allotropic  varieties,  differing  in  specific 
gravity  by  about  a  unit.  The  higher  or  normal  salt  is  white,  and  un- 
dergoes no  i)erceptible  change  when  heated  below  250° ;  the  lower  salt 
is  brownish,  and  loses  weight  at  40^. 

The  use  of  mercury  thermometers,  and  especially  the  determination 
of  melting  point  and  boiling  point,  is  the  subject  of  an  exhaustive  re- 
search by  Prof.  J.  M.  Crafts,  who  points  out  that  the  defects  in  the  pro- 
cesses of  graduating  these  instruments,  as  usually  conducted,  can  be 
remedied  by  means  easily  within  the  reach  of  a  careful  mechanic. 

Thiophene  is  a  new  substance,  C4H4S,  discovered  by  Victor  Meyer  in 
benzene  (benzol)  from  coal  tar,  and  which  is  marked  by  its  containing 
sulphur  in  its  composition.  It  forms  a  light,  limpid,  mobile  oil,  boiling 
at  about  84^,  and  remaining  liquid  when  subjected  to  the  cold  of  a 
mixture  of  ice  and  salt.  Pure  coal-tar  benzene  contains  about  0.5  per 
cent,  of  thiophene.    {Ber.  d.  chem.  Oes.^  xvi,  1465.) 

The  Ethyl  Derivatives  of  Anhydro-benzdiamido-benzine  have  been 
treated  in  a  paper  by  Prof.  James  Lewis  Howe,  of  the  Central  Univer- 
sity, Bichmond,  Ky.,  and  published  in  the  Am.  Chem.  J.,  V,  418. 

Arabic  acid  has  been  prepared  in  a  pure  state  and  carefully  studied 
by  C.  O'Sullivan,  who  assigns  to  it  the  formula  C89H142O74. 

Cryptidin  has  been  synthetically  made  by  Dr.  Albert  B.  Leeds.  It  has 
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th(^  formala  GnHnN.  The  same  chemist  describes  OBnantholanilin, 
CBDantbolxylidin,  and  (Bnantholnaphtylamin,  bodies  having  agreeable 
etherial  odors,  and  yield  amorphous  sublimates  with  partial  decompo- 
sition.— (Ber.  d.  chem.  Oes.,  XVI,  287  and  289.) 

Silicon  ethers  of  i^enol,  according  to  A.  Martini  and  A.  Weber,  are 
easily  prepared  by  heating  the  phenols  with  silicinm  tetrachloride. 
Tetraphenylsilicate  and  tetraparakresylsilicate  are  described  by  them. 
(B&r.  d.  chem.  Oes.^  xvi,  1252.) 

The  Liebig  memorial  was  unveiled  at  Munich,  August  6,  1883. 
Prof.  A.  W.  Hofmann  made  the  principal  address  on  the  occasion,  re- 
viewing the  influence  of  Liebig's  discoveries  in  chemistry.  A  few 
months  after  the  ceremony,  the  white  marble  statue  of  Liebig  was 
wantonly  injured  by  some  black  liquid  which  was  thrown  over  the  head 
and  left  shoulder.  It  was  feared  that  the  statue  was  permanently  in- 
jured, for  the  black  substance  had  penetrated  the  pores  of  the  marble. 
Later  advices  show  that  the  liquid  used  was  nitrate  of  silver.  One 
thousand  marks  reward  were  offered  for  the  perpetrator.  Bi  December 
the  stains  were  successfully  removed. 

Frederick  Wohler  is  fitly  honored  in  the  Berichte  der  deutsehen  chemi' 
9eken  G^esellsehaft  by  a  long  biography  and  bibliography  prepared  by 
Prof.  A.  W.  Hofmann.  Wohler's  contributions  to  chemical  literature 
number  280.  The  paper  is  accompanied  by  a  portrait  and  a  £Eu;-simile 
letter. 

Himors  to  an  American  ehemist^^The  German  Chemical  Society  of 
Berlin  has  on  its  rolls  the  following  sixteen  honorary  members,  repre- 
senting, as  will  be  seen,  a  variety  of  nationalities :  B.  Bunsen  of  Hei- 
delberg, J.  Dumas  of  Paris,  H.  Kopp  of  Heidelberg,  S.  Cannizzaro  of 
Bome,  £.  Frankland  of  £ngland,  B.  Fresenius  of  Wiesbaden,  J.  S.  Stas 
of  Brussels,  A.  Williamson  of  London,  A.  Wurtz  of  Paris,  G.  Kirchhoff 
of  Berlin,  H.  £.  Boscoe  of  Manchester,  C.  von  Marignac  of  Geneva,  F. 
Abel  of  Woolwich,  A.  Butlerow  of  St.  Petersburg,  Warren  de  la  Bue 
of  London,  and  Q.  Sella  of  Borne.  The  society  in  1883  honored  itself 
and  recognized  the  claims  of  the  United  States  by  adding  to  this  dis- 
tinguished company  Dr.  Wolcott  Gibbs,  professor  of  chemistry  in  Har- 
vard University,  who  confessedly  stands  in  the  foremost  rank  of  scien- 
tific investigators. 
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NECROLOGY   OP  CHEMISTS,   1883. 

Dr.  J.  Lawrence  Smith,  of  Louisville,  Ky.,  died  October  12, 1883. 
Dr.  Smith  was  l)orn  near  Charleston,  S.  C,  December  16,  1818;  was 
graduated  from  the  University  of  Virginia,  and  from  the  medical  de- 
partment of  the  University  of  South  Carolina.  In  early  life  he  followed 
the  profession  of  civil  engineer,  but  afterward  tamed  his  attention  to 
U.  Mis.  69 42 
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chemistry  and  mineralogy,  making  also  a  specialty  of  meteorites,  lie 
was  the  inventor  of  the  inverted  microscope,  so  useful  in  the  study  of 
chemical  reactions.  In  1851  he  was  elected  professor  of  chemistry  in 
the  University  of  Virginia,  and  later  to  the  same  chair  in  the  Medical 
College  at  Louisville,  Ky.  Dnring  his  later  years  he  was  the  chemist 
and  superintendent  of  the  Louis\ille  Gas  Wo^'ks. 

Dr.  Smith's  original  contributions  to  chemistry  and  mineralogy  are 
numerous  and  important;  with  the  smaller  papers  they  aggregate 
nearly  one  hundred.  He  i>ublished  his  collected  researches  in  1873  in 
an  8vo  volume  of  400  pages.  These  embrace  several  i)apers  on  emery, 
of  both  Chester,  Mass.,  and  of  Asia  Minor ;  several  memoirs  on  meteor- 
ites, describing  more  than  twenty-five  different  specimens,  and  valu- 
able papers  on  analytical  methods  with  which  his  name  will  always 
be  associated.  Dr.  Smith  was  a  member  of  many  learned  societies,  and 
received  high  honors  from  several  European  Governments. 

Dr.  Leonard  D.  Gale  died  in  Washington,  D.  C,  October  22,  in 
his  eighty-fourth  year.  Dr.  Gale  was  a  chemist  and  physicist  and 
aided  Prof  8.  F.  B.  Morse  in  his  early  experiments  in  telegraphy. 

Charles  Herbert  Hutchinson,  a  pharmaceutical  chemist,  died 
in  London  in  A])ril,  aged  24.  He  published  several  original  researches, 
and  at  the  time  of  his  death  was  assistant  to  Professor  Armstrong  at 
the  London  Institution. 

Peter  Spence,  born  at  Brechin,  Scotland,  in  1806,  died  at  Old 
Trafford  July  5,  1883.  He  founded  the  Pendleton  Alum  Works,  near 
Manchester,  which  were  the  largest  in  the  world,  being  capable  of 
producing  200  tons  of  alum  per  week.  Mr.  Spence  took  out  fiftj'  to 
sixty  patents,  nearly  all  for  improvements  in  chemical  processes.  He 
was  accounted  one  of  the  best  practical  chemists  of  the  day,  obtaining 
this  distinction  by  hard  work  in  the  laboratory. 

Dr.  James  Young,  the  distinguished  industrial  chemist  of  Scotland, 
died  near  Glasgow,  May  14, 1883,  in  his  seventy -first  year.  His  name 
has  long  been  identified  with  the  paraffin  industry,  in  which  he  amassed 
great  wealth. 

John  Elliott  Howard,  a  well-known  chemist  of  London,  died  in 
November,  aged  seventy-six  years. 

Dr.  Arthur  F.  Taylor,  professor  of  chemistry  in  the  Case  School 
of  Applied  Science,  Cleveland,  Ohio,  died  suddenly  in  New  York  City, 
June  28,  aged  thirty-two  years.  Dr.  Taylor  was  bom  in  Andover, 
Mass.,  December  10,  1853^  was  graduated  at  Dartmouth  in  1874,  and 
at  th )  University  of  Gottengen  two  years  later.  He  took  an  active 
part  in  the  organization  of  the  Case  School  of  Applied  Sciences,  and 
his  early  death  removed  therefrom  a  man  of  bright  promise. 

Dr.  Karl  Ludwio  Beimer,  an  industrial  chemist  of  Prussia,  died 
January  15,  1883.  Beimer  was  born  December  25,  1845,  in  Leipzig. 
In  1875  he  made  the  neat  discovery  that  salicylaldehyde  results  from 
the  action  of  chloroform  on  phenol  in  the  presence  of  alkalies. 
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Prof.  WiLHBLM  Weith,  of  Zurich,  who  died  November  20,  1881,  is 
honored  with  a  full  obituary  and  portrait  in  the  Berichte  der  dentHchen 
chemi9chen  QeseUschaft  for  1882.  Weith  was  born  at  Ilomburg  ]\Iay  9, 
1846. 

Prof.  ViNZENZ  Kletzinsky  died  March  18, 1882.  He  was  born  July 
16|  1826,  in  Gatenbrunn,  Lower  Austria.  A  full  notice  of  his  life  and 
labors  is  published  in  the  Berichte  der  deutschen  chemischen  Oesellstiha/t 
for  1882. 
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MINERALOGY. 


By  Prof.  Edward  S.  Dana, 

Yale  College^  New  Haven,  Conn. 


GENERAL  WORKS  ON  MINERALOGY. 

The  most  importaut  contnbutioii  of  the  year  1883  to  inineralogicail  bib- 
liography 18  the  work  of  Prof.  Antonio  D'Achianli,  of  Pisa,  upon  the 
metalB,  their  ores  and  ore-deposits.  This  work  difl'ers  from  the  earlier 
publication  of  the  same  author  (on  the  Mineralogy  of  Tuscany,  1872 
-'73),  in  that  its  object  is  mainly  technical,  and  yet  the  amount  of  mate- 
rial brought  together  is  so  large  and  the  manner  of  handling  the  subject 
so  masterly  that  it  is  of  no  less  value  to  the  mineralogical  student 
than  to  the  mining  engineer.  The  work  is  contained  in  two  volumes 
aggregating  more  than  a  thousand  pages.  The  author  takes  up  the  im- 
portant metals,  as  gold,  silver,  copper,  and  so  on,  in  detail,  but  includes 
in  the  discussion  nearly  all  the  elements,  even  the  rarest  of  them,  as 
gallium,  samarium,  &c.  Under  each  head  a  description  is  given  of  the 
imi)ortant  minerals  furnishing  the  element  in  question,  then  of  their 
ore-deposits,  and  with  this  is  coupled  a  valuable  discussion  of  the 
methods  of  deposition,  the  formation  of  mineral  veins,  and  similar  mat> 
ters.  In  regard  to  the  latter  subject,  it  may  be  noted  that  the  author 
is  in  general  inclined  to  look  for  the  source  of  the  metals  to  the 
depths  from  which  the  eruptive  rocks,  which  so  often  occur  with  the  ore- 
deposits,  have  been  derived ;  he  favors  the  view,  further,  that  in  the 
majority  of  cases  the  ores  have  reached  the  vein  by  hydroplutonic  pro- 
cesses in  connection  with  eruptions,  and  as  compounds  with  sulphur, 
antimony',  or  arsenic. 

The  Lehrhuch  der  Mineralogie^  by  Tschermak,  has  been  completed  dur- 
ing the  past  year,  and  forms,  perhaps,  the  best  general  text-book  in  the 
German  language.  The  physical  portion  of  the  subject  is  presented 
with  much  clearness,  but  the  description  of  many  of  the  most  important 
species  is  meager  and  nnsatisfactor}-,  even  for  the  class  of  students  for 
which  the  book  was  especially  prepared.  A  valuable  general  work 
on  mineralogy  by  A.  de  Lapparent  has  also  appeared.  It  is  divided 
into  three  parts,  of  which  the  first  is  devoted  to  Geometrical  Crystallo- 
l^phy,  the  second  to  Physical  Crystallography,  and  the  third  to  the 
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Description  of  Species.  The  method  of  classification  of  species  is  novel, 
the  part  which  each  species  plays  in  the  formation  of  the  earth's  crust 
being  the  determining  point.  Thus  four  classes  are  recognized :  (1) 
Silicates  or  elements  of  the  fundamental  rocks;  (2)  Elements  of  min- 
eral veins;  (3)  Metallic  minerals:  (4)  Combustible  minerals.  The 
book  is  intended  particularly  for  the  use  of  geologists,  as  will  be  in- 
ferred from  the  system  of  arrangement  of  species  adopted. 

Professor  Heddle,  of  St  Andrew's,  Scotland,  has  published  in  the  16th 
volume  of  the  Encyclopedia  Britannica  a  chapter  on  mineralogy,  which 
covers  nearly  one  hundred  quarto  pages,  and  which  deserves  to  be  rec- 
cognized  as  an  addition  to  the  list  of  general  treatises  upon  the  science. 
The  author  covers  more  or  less  completely  all  the  departments  of  his 
subject,  giving  a  large  number  of  illustrations.  The  description  of 
si>ecie8  is,  on  the  whole,  more  complete  than  could  have  been  expected, 
considering  the  obvious  limitations  to  which  the  author  was  subjected. 

A  new  and  enlarged  edition  of  Dana's  Text-book  of  Mineralogy  has 
been  published.  This  includes  several  new  chapters  upon  improved 
instruments  for  crystallographic  and  optical  study,  upon  new  methods 
employed  in  determining  the  physical  characters  of  minerals,  as,  for 
exam])le,  the  specific  gravity  and  so  on,  and  also  a  chapter  containing 
brief  descriptions  of  new  species,  and  new  points  in  regard  to  old 
species.  A  second  appendix  has  been  issued  to  the  third  edition  of  the 
Mineralogy  of  Chiliy  by  I.  Domeyko,  which  contains  some  new  matter, 
chiefly  of  local  interest.  Of  local  character,  also,  is  the  second  edition 
of  the  Minerals  of  New  South  Wales^  by  Liversidge. 

Under  the  auspices  of  the  United  States  Geological  Survey,  Mr. 
Albert  Williams,  jr.,  has  prepared  a  volume  of  much  importance,  enti- 
tled Mineral  Reaourcea  of  the  United  States.  The  design  of  the  work  is 
chiefly  technical.  It  is  divided  into  two  parts:  the  first  contains  state- 
ments an<l  statistics  in  regard  to  the  occurrence  and  production  of  the 
more  important  mineral  products,  such  as  iron,  copper,  lead,  zinc,  &c., 
also  coal  and  petroleum ;  still  further,  building-stones,  bricks,  clays, 
fertilizers,  salt,  borax,  sulphur,  &c.  Chapters  of  considerable  length 
are  devoted  to  the  more  important  of  these,  which  have  been  prepared 
in  most  cases  by  specialists,  whose  past  experience  has  given  them  un- 
usual facilities  for  acquiring  the  kind  of  information  called  for.  The  sec- 
ond part  of  the  volume  contains  statistics  arranged  in  tabular  form 
for  each  State,  giving  the  scientific  and  popular  names  of  the  various 
ores,  minerals,  &c.,  which  are  now  mined,  and,  in  a  second  table,  those 
which  are  known  to  occur,  but  which  are  not  mined  at  present,  with, 
ill  each  c<ase,  a  general  statement  of  the  localities.  These  tables  have 
been  prepared  very  rapidly,  and  hence  are  professedly  incomplete;  but 
the  design  is  to  revise  and  enlarge  them  as  additional  material  is  col- 
lected. 

Although  not  strictly  devoted  to  mineralogy,  a  new  work  undertaken 
by  Tschermak  deserves  to  be  mentioned.    It  is  to  be  devoted  to  the 
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description  of  the  microscopic  constitationof  meteorites,  and  will  consist 
largely  of  photographic  illustrations,  together  with  such  descriptions 
and  explanations  in  the  text  as  the  subject  calls  for.  The  preparation  of 
the  illustrated  plates  has  been  intrusted  to  J.  Grimm,  of  Offenburg, 
who  has  carried  through  in  so  admirable  a  manner  the  work  of  Cohen 
devoted  to  the  illustration  of  the  microscopic  structure  of  minerals. 
One  part  of  this  work  on  meteorites  has  appeared,  and  the  remainder 
will  be  looked  for  with  interest.  It  promises  to  supply  a  long-felt  need, 
that  of  a  general  work  which  shall  present,  in  systematic  form,  for 
thebenefit  of  the  many  interested  in  the  subject,  the  large  amount  of  in- 
formation which  the  microscopic  study  of  meteorites  has  led  to. 

CEYSTALLOGEAPHY  AND  PHYSICAL  MINERALOGY. 

A  very  large  number  of  articles  have  been  published  devoted  to  a  de- 
scription of  the  crystalline  form  of  minerals,  but  most  of  them  are  of 
too  limited  interest  to  require  notice  here.  Attention  will  be  called  only 
to  a  few  of  more  general  character.  The  species  of  the  feldspar  group 
have  been  the  objects  of  much  study  both  with  referenee  to  their  crys- 
talline form  and  their  optical  proi>erties.  Klockmann,  for  example 
(Zeitsch.  Kryst.y  vi,  493),  has  studied  the  various  kinds  of  twin-crystals 
of  orthoclase  which  occur  in  the  granitite  of  the  Eiesengebirge,  with  the 
result  of  adding  materially  to  our  knowledge  of  this  already  complex 
subject.  Forstner  (Zeitsch,  KrysLj  vin,  125,  also,  i,  547}  has  devoted 
himself  to  the  feldspars  which  occur  in  the  volcanic  rocks  of  the  island 
Pantelleria.  He  has  proved,  in  the  first  place,  the  existence  there  of  a 
soda-orthoclase,  monoclinic  in  crystallization  and  near  albite  in  angle. 
The  composition  corresponds  to  one  molecule  of  orthoclase,  or  potassium 
aluminum  silicate,  and  two  molecules  of  an  analogous  sodium-aluminum 
silicate.  Other  cases  of  a  sodium-bearing  orthoclase  have  long  been 
known,  but  the  sodium  plays  here  a  more  prominent  part,  and  the 
crystallographic  and  optical  data  given  by  Forstner  are  of  great  value 
in  showing  the  relation  of  this  monoclinic  member  of  the  feldspar 
family  to  the  potassium-bearing  varieties  of  the  triclinic  feldspars  or 
plagioclase.  Forstner's  investigation  of  the  plagioclase  feldspars  of  the 
same  locality  is  most  complete,  and  yields  many  interesting  xmints  which 
can  be  only  hinted  at  here.  The  interest  connected  with  this  grouj)  of 
feldspars  has  been  much  increased  since  the  general  acceptance  of 
Tschermak's  well-understood  theory  as  to  their  relation  in  composition, 
and  since  the  optical  investigations  of  ISchuster  have  shown  that  in 
optical  characters  there  is  a  transition  analogous  to  that  in  com{)osition 
from  the  one  extreme  (anorthite)  to  the  other  (albite).  The  feldspars 
examined  by  Forstner  form  a  series  with  little  calcium  and  rich  in  so- 
dium, and  hence  approximating  to  albite;  but  at  the  same  time  the  un- 
usual large  percentage  amount  of  potassium  separates  them  from  the 
ordinary  plagioclase.  The  author  shows,  however,  that  they  can  be  con- 
sidered) in  the  sense  of  the  Tschermak  theory,  as  isomorphous  mixtures 
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of  the  three  known  species  of  plagioclase,  containing  respectively  cal- 
cium, sodium,  and  potassium.  He  shows,  also,  that  there  is  the  same 
sort  of  correspondence  in  optical  characters  as  that  proved  by  Schu«ter 
for  the  varieties  of  plagioclasc  containing  no  potassium. 

A  number  of  other  importiint  memoirs  on  the  feldspars  can  only  be 
alluded  to  here,  as  those  of  Wiik  on  the  feldspars  of  St.  (lOtthard  and 
of  Finnland  {Zeitsch.  Krynt.,  vii,  7G;  viii,  203),  and  of  Beutell  (Zeitnch. 
Kryst.y  viii,  351),  on  some  Silesian  feldspars  of  the  ])otassium-sodium 
type.  More  important  than  these  is  a  new  memoir  by  Des  Cloizeaux 
(Bull,  Soc.  Min.  France^  vr,  89),  who  has  contributed  more  to  our  knowl- 
edge of  the  optical  characters  of  the  members  of  the  group  than  any  one 
else.  He  has  made  a  new  determination  of  the  angle  of  the  ojitic  axes, 
the  orientation  of  their  plane,  and  of  their  bisectrices,  and  of  the  dif- 
fereut  kinds  of  dispersion  in  a  large  nuaiber  of  varieties  of  albite  and 
oligoclase.  As  the  result  of  these,  he  admiti^  that  the  relations  shown 
by  Schuster  exist  in  many  cases,  but  he  tinds  numerous  exc^eptions, 
and  concludes  that  these  relations  are  not  generally  true  as  claimed  by 
Schuster.  The  same  author  has  also  described  a  soda-orthoclase  from 
the  island  of  Quatre  Ribeiras  {Ihid,^  vi,  197),  which  is  interesting  be- 
cause it  corresponds  so  closely  to  the  varieties  found  by  Forstner  in 
Pantelleria  as  described  above. 

The  discussion  in  regard  to  the  cause  of  the  so-called  optical  anoma- 
lies observed  in  many  crystals — alluded  to  sit  some  length  in  the  bust 
volume  of  this  Report — has  been  actively  carried  on  during  the  past 
year.  The  most  imi)ortant  contribution  to  the  subject  is  that  of  Biick- 
ing  (Zeitsch.  Kryst^  vii,  555),  who  hjis  investigated  the  eftect  of  a  known 
pressure  upon  doubly  refracting  minerals,  following  out  a  line  of  inve^ 
tigation  already  entered  into  by  himself,  Klocke,  and  others.  Experi- 
ments were  made  with  sections  cut  transverse  to  the  optic  axis  of  apatite, 
beryl,  and  tourmaline,  and  one  of  sanidine  transverse  to  the  acute  bisec- 
trix. With  apatite  the  iiressure  changed  the  uniaxial  figure,  seen  in 
converging  polarized  light,  into  a  biaxial  figure,  the  axial  angle  appear- 
ing in  the  plane  perpendicular  to  the  jiressure.  In  the  case  of  beryl,  the 
section  employed  showed  alreiuly  a  biaxial  figure  with  the  angle  in  the 
direction  of  the  pressure;  pressure  diminished  this,  and  as  it  was  in- 
creased an  axial  angle  perpendicular  to  the  direction  of  pressure  arose. 
Results  similar  to  the  above  were  obtained  with  tourmaline,  though  the 
axial  angle  was  smaller  than  in  the  other  cases,  and  even  a  pressure  of 
100  pounds  produced  no  change  that  was  permanent.  It  need  hardly 
be  added  that  experiments  such  as  the  above  are  most  conclusive  in 
showing  that  pressure,  as  produced  by  internal  tension,  must  in  many 
cases  be  the  true  explanation  of  the  optical  anomalies. 

Brauns  (Jahrh.  Min.,  188.3,  ii.  102)  has  made  another  valuable  contri- 
bution to  the  subject.  He  has  followed  Klmske  in  investigating  alum, 
lead  nitrate,  and  some  other  salt^.  His  conclusions  are  that  chemically 
pure  crystals  (of  alum,  &c.,)  are  completely  isotropic,  while  the  an(»raa- 
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loas  double  refraction  arises  with  the  admixture  of  au  isomorphous  salt. 
For  example,  pure  crystals  of  potash  alum  were  isotropic,  while  crystals 
formed  of  isomorphous  mixtures  of  potash-alum  and  ammoniaralum 
showed  a  more  or  less  distinct  double  refraction.  From  this  it  is  argued 
that  the  mixtures  of  unlike  molecules  must  exert  «in  inflnence  upon  each 
other,  causing  in  some  way  not  clearly  made  out  a  sort  of  internal  ten- 
sion. Fnrther  investigations  in  the  same  field  and  on  a  wider  range  of 
isomorphous  compounds  are  much  to  be  desired. 

The  species  boracite  is  one  about  which  much  interest  has  centered 
in  connection  with  this  subject,  and  the  thorough  investigations  of  Klein, 
alluded  to  in  the  Report  for  1882,  had  seemed  to  prove  pretty  clearly 
that  it  was  to  be  referred  back  to  the  isometric  system,  and  its  optical 
characters  designated  as  true  "anomalies"  due  to  molecular  tension. 
The  subject  has  been  further  investigated  by  Mallard  {BulL  Soc,  Mm. 
France^  VI,  122,  139),  chiefly  with  reference  to  the  effect  of  heat  upon 
its  optical  properties.  His  results,  as  interpreted  by  Klein,  go  to  prove 
that  boracite  is  dimorphous,  since  only  at  a  temperature  of  about  300^ 
do  the  sections  become  isotropic.  At  the  elevate<l  temperature,  then 
the  molecules  satisfy  the  demands  of  isotropism  corresponding  to  an 
isometric  form,  while  at  ordinary  temperatures  the  condition  of  the 
molecules  is  abnormal  and  corresponds  to  their  arrangement,  or  their 
own  symmetry  corresponds  to  an  optically  biaxial  crystal. 

Some  additional  observations  have  been  made  by  Ben-Saude  {Bull. 
Soe,  Min,  France,  vi,  260),  whose  investigations  of  analcite  and  perofs- 
kite  are  well  known.  These  relate  to  rock  salt  and  sylvite;  he  finds 
the  probable  cause  of  their  doubly  refracting  character,  as  observed  by 
him,  in  part  by  irregularities  produced  by  rapidity  of  crystallization  and 
in  part  by  a  cause  like  that  suggested  by  Brauns,  as  stated  above. 

Klein  has  i)ubli»hed  {Jahrb.  Min.,  1883, 1,  87)  results  of  an  exhaustive 
study  of  garnet,  with  reference  to  its  anomalous  optical  character. 
These  are  of  especial  interest,  because  garnet  is  often  taken  by  the 
French  school  (Mallard,  Bertrand)  a«  a  typical  example  of  "pseudo- 
symmetry,"  they  explaining  the  optical  character  as  really  belonging  to 
the  molecular  structure  and  the  outward  form  a  complex  twin.  Klein's 
observations  are  most  conclusive  in  showing  that  the  latter  explana- 
tion is  not  the  correct  one;  on  the  contrary,  that  garnet  is  to  be  still 
considered  as  a  true  isometric  species,  and  that  the  anomalous  optical 
characters  are  due  to  secondary  causes.  This  memoir  of  Klein  is  one 
of  the  most  important  that  has  been  devoted  to  this  subject. 

The  memoir  of  Groth  {ZdUeh.  Krynt,  vii,  375,  457)  upon  the  members 
of  the  cryolite  group  has  been  concluded  (the  first  part  was  alluded  to 
in  the  report  for  1882).  The  same  subject  has  been  written  upon  by 
Des  Oloizeaux  {Bull,  Soc,  Min.  France,  v,  310,  vi,  254)  and  by  Krenner 
{Berichte  aus  Ungarn,  i).  Further,  Cross  and  Hillebrand  {Amer.  Journ, 
Sc.,  XXVI,  271)  have  published  an  exhaustive  account  of  the  minerals 
of  this  group  from  the  Pike's  Peak  region,  Colorado.    The  crystallo- 
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graphic,  optical,  and  chemical  relations  of  these  uiinerals  are  too  intri- 
cate to  allow  of  their  being  developed  here,  bat  it  may  be  said  in 
general  that  the  result  of  the  large  amount  of  work  done  upon  this  dif- 
ficnlt  group  has  been  to  establish  definitely  the  form  and  composition 
of  most  of  the  members,  so  that,  though  the  conclusions  reached  are  to 
some  ext43nt  contradictory,  we  are  much  nearer  to  a  full  understanding 
of  the  subject  than  was  the  case  a  few  years  since. 

It  has  been  shown  by  H.  C.  Lewis  that  the  magnetite  preseut  in  den- 
dritic forms  in  many  specimens  of  mica  accords  in  the  direction  of  its 
markings  with  the  directions  of  the  lines  of  the  "strike-figures"  pro- 
duced by  a  blow  on  the  mica  surface  with  a  blunt  point.  It  is,  then,  a 
case  of  parallelism  between  the  crystalline  directions  of  the  two  species, 
analogous  to  many  similar  examples,  like  rutile  on  hematite,  albite  on 
orthoclase,  tetrahedrite  on  chalcopyrite,  and  so  on.  The  same  author 
{Proc.  Avad.  Nat,  SoL  Philad.^  Februar}^,  1883)  has  described  what  he 
reganls  as  a  crysUdiized  serpentine  from  Way's  quarry,  Delaware.  A 
very  much  detailed  article  on  the  structural  peculiarities  of  thedanbarite 
crystals  from  the  Skopi,  Swftzerland,  has  been  published  by  Schuster. 
(Tschermak^  Min.  Petr.  Mitth.,  v,  397.) 

Some  progress  has  been  made  in  the  inves'iigation  of  the  relations  of 
crystals  with  respect  to  cohesum,  Oleitfluche  is  the  Grerman  name  for  a 
slipping  surface,  or  the  direction  in  a  crystal  in  which  a  slipping  of  the 
molecules  may  be  made  to  take  place  by  pressure  or  a  blow.  This  sub- 
ject was  fii*st  developeil  by  Reusch,  but  others  have  since  followed  in 
the  same  line.  The  well-known  artificial  twins  of  calcite  (ais  shown  by 
Baumhauer)  are  a  good  example  of  this  molecular  slipping.  Recently 
the  subject  has  been  further  investigated  by  Mugge  {Jahrb.  i/in.,  1883, 
I,  32;  II,  13)  with  respect  to  g;v'psum,  stibnite,  and  some  other  species. 
More  important  than  his  special  observutions  are  the  conclusions  which 
he  reaches  that  these  ^^Gleittlachen"  appear  to  be  limited  to  minerals 
showing  great  differences  of  cohesion  in  different  directions — that  is, 
those  with  perfect  cleavage — and  they  exist  most  distinctly  at  right 
angles  to  this  cleavage  direction,  or  where  the  cohesion  is  a  maximnm. 
This  molecular  slipping  then  takes  place  because  the  cohesion  being 
greatest  a  separation  of  the  moleiuiles  can  be  effected  with  most  diffi- 
culty, while  the  slipping  t^ikes  place  with  no  more  difficulty  than  in 
other  directions.  Planes  of  cleavage  and  of  molecular  slipping  are  then 
diametrically  opposed  to  eiuih  other. 

The  methods  of  determining  the  apecijic  gravity  of  minerals  and  of 
separating  mechanically  mineral  mixtures  have  been  reviewed  by 
Gisevius  in  an  inaugural  dissertation  published  in  Bonn.  The  aathor 
concludes  that  the  methods  usually  employed,  involving  the  ose  of  the 
hydrostatic  balance,  the  pycnometer,  and  the  spiral  balance  of  Jolly, 
are  all  liable  to  considerable  error.  He  then  goes  on  to  the  discossion 
of  a  method  suggested  by  Briigelmann,  namely,  to  determine  the  al)80* 
lute  weight  of  the  fragment  by  a  balance,  and  then  its  volome  by  the 
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increase  in  volame  which  it  canses  when  introduced  iuto  a  liquid  con- 
tained in  a  calibrated  cylinder.  The  author  suggests  an  improvement 
in  the  latter  part  of  the  process,  and  gives  the  results  of  numerous 
determinations  of  the  specific  gravity  of  quartz  fragments.  The  numbers 
obtained  vary  rather  widely  in  the  second  decimal  place,  which  the 
aathor  concludes  is  due  to  impurities  and  iuciosures  in  the  specimens 
taken;  which,  however,  would  hardly  seem  possible  if  the  material  was 
selected  with  any  care.  For  the  mechanical  separation  of  mineral  mixt- 
ures the  author  regards  the  solution  of  D.  Klein  (see  report  for  1882), 
the  borotungstate  of  cadmium,  as  being  the  best  means,  preferable  to  the 
Sonstadt  solution — that  is,  potassium-mercury  iodide. 

Rohrbach  ( Wiedeinann^s  Annalen,  xx,  169)  has  suggested  as  a  substi- 
tute for  the  Sonstadt  solution  a  solution  of  barium-mercury  iodide. 
It  is  obtained  by  mixing  together  thoroughly  in  a  tiask  100  parts  barium 
iodide  and  130  parts  of  mercury  iodide,  then  adding  20  cc.  of  distilled 
water,  and  heating  to  160°  or  200^  over  an  oil-bath.  The  solution  is 
agitated  constantly,  ^ud  when  complete  it  is  evaporated  down  in  a 
water-bath,  and  then  on  cooling  a  solution  in  which  topaz  floats  is 
obtained.  The  specific  gravity  of  the  solution  is  from  3.575  to  3.588. 
It  is  less  easy  to  use  than  the  Sonstadt  solution,  being  very  hygroscopic, 
and  besides  it  is  decomposed  on  the  addition  of  water,  cr^'stals  of  red 
mercury  iodide  separating  out.  It  can  only  be  diluted  consequently  by 
the  addition  of  a  dilute  solution  specially  prepared.  Biittgenbach  has 
proi>osed  a  metho<l  by  which  different  minerals  may  be  separated  from 
their  mixtures  on  a  large  scale  by  taking  advantage  of  their  different 
degrees  of  cohesion.  If,  for  exami>le,  two  minerals  of  different  brittle- 
ness  are  thrown  against  a  solid  surface,  one  is  broken  up  into  smaller 
l^^ments  than  the  other.  Thus  when  sphalerite  and  pyrite  were  thrown 
several  times  against  a  cylinder  and  then  sifted,  it  was  found  that  the 
larger  sieves  collected  the  fragments  of  pyrite,  while  the  particles  of 
sphalerite,  being  finer,  passed  through  and  were  collected  on  others. 
This  is  only  useful  as  a  metallurgical  process. 

In  tlie  subject  of  heat  a  memoir  by  Fletcher  {Phil,  Mag,^  October, 
November,  December,  1883)  must  be  mentioned,  which  discusses  from 
a  mathematical  standpoint  the  expansion  of  cr^'stals  upon  change  of  tem- 
perature. This  memoir  forms  a  continuation  of  an  early  discussion  of 
the  subject  by  the  same  author,  in  which  a  series  of  propositions  are 
established  by  mathematical  reasoning,  which  result  from  the  assumption 
that  the  geometrical  and  physical  character  of  a  crystal  are  the  same 
along  all  lines  having  the  same  direction.  Since  the  publication  of  the 
first  paper  an  extensive  series  of  measurements  has  been  made  by  Beck- 
enkamp  with  a  view  to  determining  the  degree  of  permanency  of  the 
thermic  axes  (as  defined  by  Neumann),  and  this  second  paper  is  largely 
devoted  to  a  discussion  of  the  bearing  of  Beckenkamp's  measurements 
and  their  mathematical  explanation.  M.  Dufet  (Bull.  8oc.  Min,  Francej 
yiy  75)  has  given  a  discussion  of  the  variation  in  the  indices  of  refrac- 
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lion  of  qnartz  under  the  inflnence  of  change  of  temperatare,  a  subject 
on  which  much  work  has  already  been  done,  especially  by  French 
physicists. 

In  tbe  department  of  electricity  attention  may  be  called  to  a  memoir 
of  llankol  (AhhandL  Sachs.  Oes.  WisaenscJuiften,  xii,  552),  which  forms  a 
continuation  of  a  line  of  experiments  which  he  has  l>een  following  out 
for  a  serieii  of  years.  In  this,  the  sixteenth  pai>er,  he  gives  the  thermo- 
electrical  proj>erties  of  a  number  of  minerals,  as  helvite,  pyromorphite, 
phenacite,  and  so  on ;  his  ex])eriments  go  to  show  the  distribution  of  the 
positive  and  negative  electricity  on  the  crystalline  surfaces  of  the  min- 
erals under  examination.  Rontgen  has  published  ( Oherhess.  Ges.  N^atur.- 
und  HeilkundCj  xxii,  40,  97,  181)  several  memoirs  dealing  with  the  elec- 
trical properties  of  quartz,  and  with  its  optical  properties  as  influenced 
by  electricity.  Thus  he  explains  the  development  of  free  electricity 
in  quartz  by  pressure,  or  by  piezoelectricity  (as  defined  by  Hankel). 
This  subject  has  already  been  treated  by  J.  and  P.  Curie,  but  Rontgen 
carries  it  further  than  these  authors,  making  use  of  a  sphere  of  quartz 
which  could  be  subjected  to  pressure  in  any  desired  direction.  He  also 
explains  the  development  of  electricity  by  change  of  temperature 
(thermo-electricity)  and  by  radiation  (called  actino-electricity).  Still 
further,  he  shows  what  changes  in  the  double-refraction  of  quartz  are 
caused  by  electrical  forces.  Kundt  (  Wiedemann's  Annalen^  xviii,  228) 
has  followed  a  somewhat  similar  line  of  investigation,  developing  the 
optical  behavior  of  quartz  when  placed  in  an  electrical  field.  Thus  a 
prism  of  quartz,  cut  parallel  to  the  vertical  axis,  and  with  a  square  sec- 
tion, was  electrified  on  the  opposite,  pair  of  prismatic  faces  with  positive 
and  negative  electricity.  This  had  the  effect  of  changing  the  circles 
of  the  interference  figures,  as  seen  in  i)olarized  light,  into  ellipses  whose 
axes  varied  in  position  according  to  which  pair  of  faces  was  then  elec- 
trified— the  change  corresponding  to  an  expansion  or  contraction  of  the 
crystal.  Another  memoir  by  Kundt  (Ber.  Ak.  Berlin^  April  5,  1883) 
is  devoted  to  the  explanation  of  a  simple  method  by  which  the  pyro- 
electricity  ami  i)iezo-electricity  can  be  investigated  by  means  of  the  use 
of  the  so-called  *'Lichtenberg  figures." 

The  pyro-electricity  of  sphalerite  and  boracite  forms  the  subject  of  an 
important  paper  by  Friedel  and  Curie  (Bull.  Soc.  Min.  France,  vi,  191). 
The  observations  on  boracite  are  especially  interesting  in  connection 
with  the  results  obtained  by  Mallard,  as  stated  above,  that  boracite  is 
truly  isometric  above  265^  C. ;  they  show  that  boracite  becomes  pyro- 
electric  only  when  it  ceases,  on  the  fall  of  temperatui^e,  to  be  isometric. 

The  use  of  the  new  contact-lever  goniometer  (Fdhl-Hehel  Ooniometer) 
of  Fuess  is  discussed  by  Schmidt  (Zeitsch.  Kryst.,  viii,  1).  He  shows  that 
under  favorable  circumstances  the  degree  of  accuracy  is  very  great.  It 
need  hardly  be  recalled  here  that  the  object  of  this  goniometer  is  to 
measure  the  angles  between  t^i'o  crystalline  faces,  which  are  not  capable 
of  affording  reflections,  so  that  the  reflecting  goniometer  f»n  be  em- 
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ployed.  It  consists,  briefly',  of  a  WoUaston  goniometer  and  a  lever  ar- 
rangement attached  to  the  stand,  which  brings  a  fine  point  down  to  the 
plane  to  be  measured.  By  use  of  the  lever  each  of  the  planes  can  be 
adjusted  so  that  its  surface  is  perpendicular  to  their  index,  and  then  the 
angle  between  the  planes  is  given  in  the  usual  way ;  in  a  word  the  touch 
of  the  index  takes  the  place  of  the  reflection  to  the  eye  in  fixing  the 
I)08ition  of  the  two  planes  in  succession. 

The  stauroscope,  the  degree  of  accuracy  it  admits  of,  and  the  kind  of 
errors  it  involves,  is  the  subject  of  a  somewhat  diffuse  paper  by  Las- 
peyres  {Zeitsch,  Krysty  viii,  97).  He  claims  for  the  instrument  a  high 
degree  of  accuracy,  but  shows  that  there  are  certain  unavoidable  errors 
which  limit  its  use  as  the  instruments  are  now  constructed. 

CHEMICAL  MINERALOGY. 

The  subject  of  the  artificial  production  of  minerals  continues  to  be 
one  to  which  many  contributions  are  being  made,  particularly  by  the 
French  chemists.  Bourgeois  {Bull,  8oc.  Min.  France,  vi,  64)  describes 
the  production  of  crystallized  rhodonite  by  fusing  together  silica  and 
manganese  dioxide.  Oorgeu  has  obtained  {lb,,  p.  136)  hausmannite  in 
brilliant  octahedral  crystals  by  the  aid  of  manganese  chloride  kept 
fused  at  a  red  heat  in  an  oxidizing  atmosphere  charged  with  water 
vapor.  The  same  author  {lb,,  p.  283)  has  succeeded  in  forming,  by  the 
synthetic  method,  the  manganese  garnet,  spessartite.  Lacroix  {lb,, 
173, 175)  describes  artificial  crystals  of  gypsum,  and  also  crystals  of 
cerussite,  which  had  formed  in  bronze  coins  of  Boman  origin  found  in 
Algeria. 

Two  important  papers  bearing  upon  the  paragenesis  of  certain  me- 
tallic minerals  have  been  presented  by  Le  Conte  {Atner,  Jour.  Sc,  xxv, 
424;  XXVI,  1).  In  one  of  them  he  describes  the  mineral  vein  formation — 
chief  in  interest  the  cinnabar  deposits — which  is  now  in  progress  at 
Steamboat  Springs,  in  Nevada,  thus  following  up  an  earlier  paper  on 
the  phenomena  observed  at  Sulphur  Bank.  The  locality  at  Steamboat 
Springs  has  already  been  the  object  of  extended  papers  by  Laur  in  the 
Annales  des  Mines,  1863,  and  by  Phillips  in  the  Quarterly  Journal  of  the 
Geological  Society  of  London,  1879.  The  phenomena  at  Sulphur  Bank 
and  Steamboat  Springs  are  in  some  respects  very  similar,  though  in 
others  they  are  quite  different.  At  Steamboat  Springs  the  deposit  of 
silica  is  much  more  extended,  as  explained  by  the  fact  that  the  hot 
waters  contain  mainly  alkaline  carbonates  which  carry  silica  in  solution, 
while  at  Sulphur  Bank  they  contain  also  largely  alkaline  sulphides  and 
carry  metallic  sulphides  in  solution.  In  the  second  paper  Le  Conte  dis- 
cusses in  general  the  genesis  of  metalliferous  veins,  arriving  at  various 
interesting  conclusions  in  regard  to  them ;  they  are  in  part  a  confirma- 
tion of  earlier  results  reiiched  by  others. 

Of  the  many  papers  dealing  with  chemical  composition  of  the  differ- 
ent mineral  species,  the  most  important  is  that  of  Tschermak  {Sitzber.  Ah, 
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Wien^  Noveml)er,  1883)  upon  the  scapolite  groap,  which  may  be  taken 
aH  Si  companion  to  the  earlier  memoirs  by  the  same  author  upon  the 
feldH))ani  and  nfiou  the  mica  iin^oap.  The  snbject  of  the  scapolites  is  a 
I)ecuiiarly  difficult  one,  Hiuce  there  is  the  wide  variation  of  composition 
but  without  a  corresponding  variation  in  crystallographic  or  optical 
properties  such  as  characterizes  the  members  of  the  feldspar  ^roup- 
Tschonnak's  work  is  based  largely  upon  new  analyses  made  with 
especial  care  to  insure  the  highest  possible  degree  of  accuracy.  His 
method  is  essentially  that  which  has  served  to  Ihrow  so  much  light 
upon  the  feldspars,  namely,  to  explain  all  the  varying  compounds  as 
Isomorphous  mixtures  of  two  end  silicates.  In  the  case  of  the  feldsfmrs 
the  two  extremes  of  the  series  have  a  real  existence,  and  hence  the 
theory  rests  upon  fact,  in  the  case  of  the  scapolite  hypothesis  plays  a 
more  prominent  part,  an<l  hence  the  system  is  to  some  extent  artificial. 
The  two  fiindamental  silicates  assumed  as  fundamental  among  the 
scapolites  are  the  meionite  silicate  Sii2  AI12  Cas  O50  and  marialite  silicate 
8ii8  Alfl  Nas  O48  CU,  and  all  the  others  are  regarded  as  intermediate 
isomoi*i)hous  mixtures  of  these  two  extremes  in  dififerent  proportions. 

Among  the  many  more  papers  which  might  be  referred  to,  can  be 
mentioned  a  few  by  title  only,  as  the  dissertation  by  McCay  upon  the 
arsenides  of  inm  and  cobalt  (Freiberg) ;  a  paper  by  Heddle  ( Trans.  Roy. 
Soo.  Edinburgh^  XXX)  upon  the  ores  of  iron,  manganese,  titanium,  &c., 
iu  Scotland ;  the  papers  on  the  cryolite  group  alluded  to  on  an  earlier 
page;  a  paper  by  Penfield  {Amer.  Jour.  Sc.^  xxvi,  361)  on  a  pecnliar 
massive  variety  of  descloizite  (near  tritochorite  of  Frenzel)  from  Mexico; 
a  paper  containing  analyses  of  zeolites  from  Zritz,  Pennsylvania,  by 
Sadtler  {Amer.  CJiem.  Joum.^  rv,  356),  and  another  by  B.  F.  Smith  {Ib.^ 
V,  272),  on  minerals  from  Lehigh  County,  Pennsylvania,  and  by  D.  B. 
Bruuner  (Ib.y  v,  279)  and  E.  F.  Smith,  on  the  composition  of  some  min- 
erals from  Berks  County,  Pennsylvania. 

OCCUBRENCK  OF  MINERALS,  ESPECIALLY  IN  THE  UNITED  STATES. 

The  State  of  Maine,  alwavs  remarkable  for  the  fine  and  rare  minerals 
it  has  ailbrded,  has  had  several  interesting  localities  added  to  its  already 
long  list.  At  Stoneham,  in  Oxford  County,  Mr.  Nathan  W.  Perry  dis- 
covered a  fine  topaz  locality.  Subsequent  work  there  by  himself  and 
by  Mr.  George  F.  Kunz  has  brought  to  light  some  very  remarkable 
specimens.  The  finest  topaz  crystal,  in  beauty  of  appearance  and  com- 
plexity of  fonn,  is  worthy  of  being  ranked  with  the  fine  topaz  crystals 
from  Siberia.  The  locality  at  Stoneham  (briefly  alluded  to  in  the  Eg- 
lK)rt  for  1882)  was  described  by  Mr.  Kunz  at  the  Minneapolis  meeting 
of  the  American  Association  for  the  Advancement  of  Science.  The 
topaz  crystals  occur  in  pockets  in  the  albite.  They  vary  in  size  firom 
the  smaller  ones,  which  are  nearly  transparent  and  of  a  white  or  faint 
green  or  blue  color,  to  very  large,  coarse  crystals,  or  fragments  of 
eiystals,  weighing  more  than  40  pounds.    An  analysis  by  Mr.  C.  M. 
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Bradbury,  macle  at  tlie  laboratory  of  Prof.  J.  W.  Mallet,  seems  to  show 
that  the  compositiou  of  this  topaz  is  unusual  in  having  threo-fonrths 
of  the  oxygen  replaced  by  fluorine,  instead  of  one-half,  as  usual.  Asso- 
ciated with  the  topaz  are  a  number  of  minerals,  the  most  interesting 
being  triplito,  triphylite,  columbite,  and  beryl.  Stoneham  also  afforded 
some  very  fine  aquamarines.  One  crystal  that  was  found  loose  in  the 
soil  had  a  length  of  5  inches,  and  was  perfectly  transparent  and  of  a 
rich  sea-green  color.  Auburn,  Me.,  has  recently  afibrded  some  beauti- 
ful tourmalines,  mostly  of  smaller  size,  though  one  had  a  length  of  4 
inches;  they  have  delicate  shades  of  ])ink,  blue,  and  green.  A  paper 
on  this  locality  was  also  read  by  Mr.  Kunz  at  the  Minneapolis  meeting 
of  the  Association,  as  were  others  describing  the  occurrence  of  large 
crystals  of  audalusite  at  Gorham,  Me.,  and  of  transparent  white  garnets 
near  Hull,  township  of  Wakefield,  in  Canada. 

Mr.  W.  E.  Hidden  {Amer.Jour,  Sei,j  xxv,  393)  describes  the  occurrence 
of  some  remarkable  fluid-bearing  quartz  crystals  in  Alexander  County, 
North  Carolina.  From  a  single  large  pocket  400  pounds  of  fine  quartz 
crystals  were  obtained,  and  many  fragments.  Some  of  the  crystals  con- 
tained enormous  cavities  (the  largest  2^  inches)  filled  with  a  fluid,  and 
smaller  cavities  similarly  filled  were  very  common.  The  liquid  was 
water  with  some  carbon  dioxide.  Unfortunately  the  collection  of  crys- 
tals was  left  exposed  on  a  cold  night,  and  the  result  was  the  freezing  of 
the  inclosed  water  and  consequent  shattering  of  the  crystals,  a  coherent 
mass  of  fragments  an<l  cementing  ice  being  obtained. 

The  occurrence  of  rare  minerals  in  Amelia  County,  Virginia  (alluded 
to  in  the  Report  for  1882),  has  been  the  subject  of  a  paper  by  W.  F.  Fon- 
taine {Amer.  Jour.  ScL,  xxv,  330).  Earlier  accounts  of  some  of  the 
minerals  have  been  published  by  other  writers,  but  the  complete  de- 
scription of  the  locality  is  now  given  for  the  first  time.  The  minerals 
were  found  near  Amelia  Court- House,  in  excavations  in  coarse  granite 
veins  made  for  the  purpose  of  obtaining  mica.  The  relations  are  much 
the  same  as  at  other  localities  in  granite  veins,  so  that  the  locality 
furnishes  no  very  new  points  of  general  interest  except  the  individual 
minerals  it  affords.  The  most  noteworthy  of  these  are  allanite,  found 
in  thin-bladed crystals,  sometimes  15  inches  long;  microlite,in  modified 
octahedral  crystals  of,  for  this  species,  very  remarkable  size  (one  mass 
weighed  4  pounds);  monazite,  in  rough  crystals,  in  one  case  weighing  8 
pounds;  helvite,  in  grknular  particles  and  indistinct  crystals;  colum- 
bite, in  masses  of  6  to  8  pounds.  There  are  also  beryl,  fluorite,  garnet, 
and  rarely  a  few  other  species. 

The  very  remarkable  occurrence  of  cryolite  and  other  fluorides  in  Col- 
orado, described  by  W.  Cross  and  W.  F.  Hillebrand,  has  been  mentioned 
on  an  earlier  page.  A  new  topaz  locality  in  Colorado  has  been  described 
by  the  Rev,  R.  T.  Cross  (Amer.  Jour.  Sci.j  xxvi,  334).  It  was  discovered 
by  Walter  B.  Smith  near  Platte  Mountain,  25  miles  north  of  Pike's  Peak. 
A  pocket  in  decomposed  albite  yielded  upwards  of  100  crystals  and 
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cleavage  fragments,  and  associated  with  them  feUlspar,  quartz,  gotbite, 
and  fluorite.  The  largest  topaz  fragment  weighed  Ll^  ounces;  the  largest 
crystal  weighed  4  ounces,  and  was  of  a  light  straw  color,  peifectly  trans- 
parent, and  free  from  flaws.    The  crystals  are  highly  modified. 

A  new  locality  for  cassiterite  has  been  describeil  by  W.  P.  Blake 
(Aincr.  Jour.  ScL<,  xxvi,  235)  near  Harney,  in  the  Black  Hills,  Dakota. 
It  occurs  in  a  coarsely  crystalline  granite,  together  with  spodumene,  in 
gigantic  crystals  2  to  C  feet  in  length.  The  tin  ore  is  also  found  in 
stream  deposits  in  the  same  region.  Cassiterite  is  also  reported  from 
Rockbridge  County,  Virginia,  King's  Mountain,  North  Carob'na,  and  near 
Ashland,  Clay  County,  Alabama.  Professor  Blake  also  describes  a  new 
locality  of  green  turquoise  or  chalchuite  (from  the  Mexican  chalchihuitl)  in 
Cochise  County,  Arizona.  This  locality  is  about  20  miles  from  Tomb- 
stone, on  a  spur  of  the  Dragoon  Mountains,  in  what  is  called  Turquoise 
district.  It  is  interesting  to  note  that,  like  the  Los  Cerillos  locality, 
there  are  ancient  excavations  which  were  worked  a  long  time  since. 
The  color  of  the  mineral  is  a  light  apple-green  or  pea-green,  and  it  is 
less  abundant  than  at  the  New  Mexico  locality. 

Professor  Harrington,  of  Montreal,  has  given  {Tram.  Roy.  iSoc.  Can- 
ada, May  2, 1883)  a  description  of  the  occurrence,  w^ith  analyses,  of  some 
interesting  minerals  new  to  Canada,  viz,  meneghinite,  from  near  Marble 
Lake,  township  of  Barrie,  Ontario;  tennantite,  from  the  Crown  mine, 
Capelton,  ijuebec;  strontianite,  from  Saint  Helen's  Island,  near  Mon- 
treal, and  aemite,  as  a  constituent  of  the  nepheline  syenites  of  Montreal 
and  BeloBil. 

Of  now  foreign  localities  little  need  be  said  here.  The  magnificent 
stibnites  recently  brought  from  Japan,  however,  must  be  mentioned 
(see  Amer.Jour.  Sci.j  xxvi,  214).  The  locality  is  on  the  island  of  Shik- 
oku,  in  Southern  Japan.  The  antimony  mines  at  this  place  have  been 
long  worked,  and  the  Japanese  have  long  prized  as  ornaments  the  fine 
group  of  crystals  they  have  yielded.  It  is  stated  that  they  mount  them 
in  flower-pots  to  adorn  their  dwellings.  The  crystals  which  have  come 
to  this  country  are  not  only  by  far  the  finest  known  specimens  of  the 
species,  but  they  outrank  in  size  and  beauty  the  crystals  of  all  other 
metallic  minerals.  The  crystals  are  of  splendid  luster,  often  very  highly 
modified  crystallographically,  and  of  remarkable  size.  Crystals  in  the 
Yale  Museum,  for  example,  have  been  described  which  have  a  slender, 
spear-like  form  and  are  nearly  2  feet  long.  There  are  also  large  groups 
with  diverging  crystals  3  or  6  inches  in  length. 

NEW  MINERALS. 

r 

Bertrandite. — This  mineral  was  briefly  announced  by  M.  Bertrand 
several  years  since  [Bull.  Sac.  Min.j  ni,  96);  and  now  its  characters 
having  been  fully  made  out,  it  has  been  named  after  him  by  his  col- 
league,  M.  Damour.  It  occurs  in  minute  crystals  attaining  a  maximum 
length  of  three  or  four  millimeters.    These  crystals  belon(^  to  tU^  ortbo- 


MINERALOGY.  673 

rhombic  system,  and  are  sometimes  tabular  in  habit  through  the  ex- 
tension of  the  brachypinacoid,  but  more  frequently  the  basal  plane  pre- 
dominates and  the  outline  is  hexagonal.  The  prismatic  angle  is  121^ 
20',  and  twins  with  a  re-entrant  angle  of  about  00^  have  been  observed. 
The  plane  of  the  optic  axes  is  parallel  to  the  brachypinacoid,  and  the 
acute  negative  bisectrix  is  normal  to  the  macropinacoid.  The  crystals 
are  generally  perfectly  transparent,  and  either  colorless  or  with  a  slight 
tinge  of  yellow.  The  luster  is  brilliant  and  vitreous.  The  hardness  ' . 
nearly  that  of  feldspar,  and  the  specific  gravity  is  2.50.  The  chemical 
composition  of  the  mineral  hsus  been  established  by  M.  Damour.  Ho 
shows  it  to  be  a  hydrous  siliciite  of  beryllium  (glucinum),  conforming 
to  the  formula  2  Bea  Si  O^-f  H2  O;  the  water  goes  off  only  when  the 
mineral  is  subjected  to  a  red  heat.  In  composition,  then,  it  is  near  the 
rare  mineral  phenacite,  from  which  it  differs  in  that  it  contains  water 
as  well  as  in  its  physical  asi>ects.  Bertraiidite  has  been  found  at  the 
quarries  at  Petit-Port  and  at  Barbin,  in  the  neighborhood  of  Nantes. 
It  occurs  implanted  upon  quartz  and  feldspar  in  cavities  in  pegmatite. 
{Bull.  80c.  Min.,  VI,  248,  252.) 

Dumreieherite. — In  a  memoir  on  the  volcanic  rocks  and  minerals  of 
the  Cape  Yerde  Islands,  Doelter  describes  a  new  mineral  of  the  alum 
group  to  which  he  gives  the  name  Dumreieherite,  in  honor  of  Baron  von 
Dumreicher,  of  Lisbon.  It  is  a  mineral  of  secondary  origin,  occurring 
in  crusts  lining  crevices  in  the  lava.  Under  the  microscope  these 
crusts  are  seen  to  be  made  up  of  an  aggregate  of  fibrous  crystals,  whose 
optical  characters  correspond  with  the  monoclinic  system.  Crystals 
were  obtained  from  a  solution  of  the  mineral,  but  they  did  not  afford 
the  means  of  definitely  fixing  the  form.  The  mineral  has  an  astringent 
taste,  dissolves  readily  in  water,  and  melts  in  its  water  of  crystalliza- 
tion. An  analysis  by  F.  Kertscher  showed  that  in  composition  it  con- 
sists of  four  molecules  of  magnesium  sulphate,  one  of  aluminum  sul- 
phate, and  thirty -six  of  water. 

JUichwaldite. — See  below  under  Jeremejeffite. 

Empholite. — A  new  mineral  from  the  remarkable  locality  of  Horrsjo* 
berg  in  Wermland,  Sweden.  It  is  described  by  Igelstrom,  and  named 
from  the  Greek  word  signifying  to  hide^  in  allusion  to  the  diflScwlty  of 
recognizing  it  in  consequence  of  its  minuteness  and  of  its  being  con- 
founded with  the  inclosing  gangue.  It  o<jcurs  in  very  minute,  white, 
transparent  prismatic  crystals,  with  brilliant  luster.  According  to  an 
examination  by  Mr.  Bertrand,  the  crystals  belong  to  the  orthorhombic 
system,  with  a  prismatic  angle  of  128°  to  ISO^;  the  cleavage  is  perfect, 
parallel  to  the  brachypinacoid,  and  yields  brilliant  surfaces.  The  plane 
of  the  optic  axes  corresponds  to  the  direction  of  cleavage,  and  the  acute 
positive  bisectrix  is  parallel  to  the  brachy diagonal  axis.  The  hardness 
of  the  mineral  is  about  six.  Before  the  blow-pipe  it  is  infusible,  and 
with  cobalt  solution  it  gives  a  deep  blue.  According  to  several  analy- 
ses it  is  essentially  a  hydrous  silicate  of  aluminum,  containing  also  a 
H.  Mis.  09 43 
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little  nui^^uesia,  lime,  and  iron  protoxide.  The  results  obtained  are  not 
\  jry  iiHtisfaetory  because  the  material  analyzed  contained  about  six- 
teen per  cent,  of  gangue.  The  composition  brings  empholite  near  the 
davreuxitc  of  M.  de  Koninck,  which,  however,  differs  in  containing  less 
water.  The  gaugue  in  which  the  crystals  of  empholite  are  imbedded 
consists  essentially  of  damourite  and  pyrophyllite ;  it  forms  a  white 
finely  micaceous  mass  with  greasy  feel;  some  other  associated  minerals 
?ire  rutile,  menaccanite,  svaubergite,  black  tourmaline.  (Bull.  Soc.  Min.^ 
VI,  40.) 

Qroddeckiie, — Described  by  Arzruui  [Zeitsch.  KrysL,  vin,  343),  as 
a  new  zeolite  belonging  to  the  chabazite  group,  more  properly  to  be 
regarded  as  a  variety  of  gmelinite.  It  occurs  in  small  transparent  crys- 
tals similar  to  ordinary  gmelinite  in  habit  and  angles.  In  composition 
it  corresponds  with  gmelinite  in  general,  but  contains  nearly  8  percent 
of  iron  sesquioxide  and  3  per  cent,  of  magnesia.  The  mineral  is  known 
from  a  single  specimen  only,  which  was  obtained  in  1867  from  Andreas- 
berg  in  the  Ilarz. 

Igehtromite. — This  is  properly  a  variety  of  the  mineral  knebelite.  It 
is  described  by  Mats  WeibuU  as  occurring  with  other  manganese  min- 
erals at  Vester-Silfberg,  Norrbarke  parish,  Sweden.  It  forms  grayish- 
black  crystnlliue  masses  with  irregular  texture,  sometimes  almost  homo- 
geneous and  again  mixed  with  magnetite  and  carbonate  of  calcium  and 
manganese.  The  crystalline  form  was  not  determined,  but  two  cleav- 
ages were  obsei'ved  making  an  angle  of  131^  with  each  other,  and  also 
a  third  indistinct  cleavage  at  right  angles  to  the  others.  It  is  trans- 
lucent with  a  yellowish  color  and  vitreous  to  greasy  luster.  The  specific 
gravity  is  4.17.  An  analysis  showed  that  it  was  a  silicate  containing  47 
per  cent,  of  iron  protoxide,  and  19  per  cent,  of  manganese  protoxide, 
with  3  i>er  cent,  of  magnesia.  This  makes  it  a  member  of  the  chrysolite 
group  intermediate  between  the  iron  chrysolite  caHed  fayalite,  and  the 
iron  manganese  chrysolite  called  knebelite.  It  should  be  added  that 
Heddle  has  earlier  used  this  name  as  a  synonym  of  pyroaurite.  {OeoL 
For.  Forh.^  Stockholm^  Vi,  500.) 

Jeremejeffite. — A  remarkable  mineral  both  from  its  physical  and  chem- 
ical characters.  It  was  brought  by  the  Bussian  engineer,  M.  J6^6mejew, 
from  the  JSoktoui,  southeast  of  Adun-Tschilon,  in  Western  Siberia.  It 
was  first  examined  chemically  by  M.  Damonr  {Bull.  Soc.  Min.^  vi,  20), 
who  gave  it  its  new  name.  He  described  it  as  occurring  in  hexagonal 
prisms  resembling  apatite  and  beryl  in  habit  Its  hardness  is  6.5,  and 
its  specific  gravity  3.28.  It  is  transparent  and  almost  colorless,  with 
vitreous  luster  on  the  fracture  space.  In  composition  Damour  showed 
it  to  be  essentially  a  borate  of  aluminum  containing  also  a  little  iron 
protoxide.  The  crystalline  form  of  the  mineral  has  been  exhaustively 
studied  by  Websky  {Jahrb.f.  Min.j  1884,  i,  p.  1).  He  shows  that  while 
in  form  tiie  crystals  are  hexagonal,  in  fact  only  the  outer  shell  is  opti- 
<^lly  uniaxial,  while  the  interior  portipu  is  made  up  of  six  segments  all 
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alike  biaxial.  Between  these  two  parts  of  the  crystal  there  is  a  narrow 
nearly  opaque  ring.  The  boundary  lines  of  the  six  interior  segments  are 
perpendicular  to  the  prismatic  planes.  The  optical  characters  of  all  the 
segments  correspond,  the  bisectrix  in  each  being  parallel  to  the  vertical 
axis^  and  the  axial  plane  making  an  angle  of  3(P  with  the  sides  of  the 
exterior  hexagon.  Websky  proposes  to  limit  Damour's  name  to  the 
uniaxial  portion,  while  to  the  rest  he  gives  the  name  Eichwaldite  after 
the  director  of  the  mines  of  ITertschinsk  who  collected  the  crystals;  it 
aeems  probable,  however,  that  both  may  have  the  same  composition. 
The  crystalline  form,  according  to  Websky,  is  complex ;  in  his  view  there 
are  present,  besides  the  prismatic  and  pyramidal  planes  belonging  to  the 
hexagonal  part  of  the  crystals,  also  some  terminal  planes  belonging  to 
the  interior  eichwaldite  which  he  refers  to  a  drilling  of  the  orthorhombic 
system.  It  cannot,  however,  be  regarded  that  the  relations  of  the  two 
parts  of  the  crystals  have  been  fully  made  out. 

Mangcmhedenbergite. — This  is  another  manganese  mineral  from  the 
same  locality  as  igelstromite,  described  above.  It  is  a  grayish -green 
pyroxenio  mineral  very  near  the  variety  of  pyroxene,  called  heden- 
bergite,  and  differing  only  in  that  it  contains  between  6  and  7  per  cent, 
of  manganese  protoxide.  Its  hardness  is  5  and  its  specific  gravity  is 
3.55.    {Geol.  For.  Forh.^  Stockholm,  vi,  499.) 

Picroepidoie. — According  to  the  examination  of  MM.  Damour  and 
Des  Cloizeaux  this  is  a  magnesian  member  of  the  epidoto  group,  differ- 
ing from  ordinary  epidote  in  that  the  calcium  is  replaced  by  mag- 
nesium ;  this  result,  however,  is  based  only  upon  some  qualitative  tests 
by  M.  Damour,  and  hence  needs  confirmation.  It  occurs  in  small 
transparent  to  translucent  crystals,  which  are  white  or  slightly  yellow- 
ish in  tint.  They  scratch  glass,  and  are  infusible  before  the  blow-pipe. 
They  were  too  imperfect  for  exact  determination,  but  according  to  M. 
Des  Cloizeaux  correspond  with  ordinary  epidote  in  form  and  optical 
chamcters.  The  specimens  examined  were  from  Lake  Baikal,  in  Siberia, 
where  they  occur  with  diopside,  calcite,  dolomite,  lapis  lazuli,  and 
pyrite.     {Bull  Soe,  Min.,  vi,  23.) 

Bichellite. — MM.  G.  Cesaro  and  G.  Despret  have  given  the  name 
richellite  to  a  supposed  new  mineral  from  Eichelle,  in  the  neighbor- 
hood of  Vis6,  Belgium.  It  occurs  in  compact  masses  of  a  cream-yellow 
color,  becoming  ochre-yellow  by  alteration.  The  hardness  is  between 
2  and  3,  the  specific  gravity  is  2.  The  luster  is  greasy  or  resinous  to 
earthy.  An  analysis  yielded  some  doubtful  results,  but  led  the  authors 
to  regard  it  as  a  hydrous  fluo-phosphate  of  iron  and  calcium,  with,  as 
they  believe,  the  fluorine  in  combination  with  the  iron.  A  more  com- 
plete examination  is  needed  to  prove  that  it  is  a  new  and  definite 
mineral.    {Ann.  Soc.  Belg.  Mem.y  x.) 

Scovillite. — This  is  a  hydrous  phosphate  of  didymium,  yttrium,  and 
other  rare  earths,  described  by  Brush  and  Penfield  {Am.  J.  Sc,^  xxv, 
159)y  from  Salisbury,  Conn.     It  occurs  sparingly  in  incrustations  in 
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limoiiito  siDcI  pyrolusite.  It  Is  botryoidal  or  stalactitic  in  form  and 
lias  a  fibrous  radiated  structure.  The  hardness  is  3.5,  the  specific 
gravity  about  4.  The  color  is  piukish  or  brownish  to  yellowish  white. 
The  authors  have  since  called  attention  to  the  fact  that  it  is  essentially 
identical  with  the  mineral  rhabdophane^  which  was  first  announced  in 
1878  by  Lettsom,  and  ailerwards  examined  by  Bertrand,  and  more  fully 
by  Hartley.  The  anal^'sis  of  the  latter  shows  it  to  be  a  hydrous  phos- 
phate of  the  cerium  and  yttrium  e4irths.  The  American  mineral  con- 
tains no  cerium  oxide  and  a  larger  percentage  of  the  yttrium  earths, 
but  the  two  conform  to  the  same  formula  and  are  essentially  the  same 
species.  Hhabdophane  is  known  only  in  a  few  specimens,  which  were 
obtained  many  years  ago  in  Cornwall,  England,  and  which  have  since 
been  called  blende. 

Sil/bergite. — A  mineral  near  anthophyllite,  and  probably  a  variety 
only  ])eculiar  in  containing  8  per  cent,  of  manganese  protoxide.  It 
occurs  in  bladed  crj^stals  and  crystalline  aggregates  with  prismatic 
cleavage  like  amphibole.  It  has  a  honey-yellow  color  and  vitreous 
luster.  It  is  described  by  Mats  Weibull  as  occurring  with  other  man- 
ganese minerals  at  Vester-Silfberg,  Norrbiirke  parish,  Sweden.  {GeoL 
Fdr.  Fork.,  Stockholm,  vi,  499.) 

Viandite, — A  name  given  by  Goldsmith  (Peale's  Report  an  Thermal 
/Springs)  to  an  unusually  hydrous  variety  of  opaline  silica  or  geyserite 
from  the  Yellowstone  Park.  It  forms  a  leathery  incrustation,  drying 
to  a  soft,  crumbling  mass ;  it  probably  does  not  represent  a  definite 
stable  compound. 
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J.  Reinhard  Blum.— Born  October  28, 1802;  died  Angast  21, 1883. 
For  many  years  professor  of  mineralogy  at  Heidelberg ;  his  principal 
work  was  his  treatise  on  pseadomorphs,  pablished  in  1843,  with  fear  sap- 
plements  pablished  in  1847, 1852, 1863, 1879 ;  he  was  also  the  aathor  of 
a  general  work  on  mineralogy  and  another  on  lithology. 

Franz  yon  Kobell.— Bom  Jaly  19, 1803 ;  died  NoYember  11, 1882. 
Professor  of  mineralogy  at  Mnnich,  aathor  of  a  general  work  on  min- 
eralogy, a  Yolnme  of  tables  for  the  determination  of  minerals  (in  11  edi- 
tions), of  a  work  on  the  history  of  mineralogy,  and  of  many  separate 
memoirs. 

J.  Lawrence  Smith,  of  Loaisville,  Ky.  Bom  December  16, 1818; 
died  October  12, 1883.  He  was  the  aathor  of  many  memoirs  devoted  to 
the  chemical  composition  of  American  minerals,  and  also  to  the 


MINERALOGY.  679 

tion  of  meteorites.    He  was  for  some  years  professor  of  chemistry  at 
the  University  of  Virginia,  and  later  at  Louisville. 

Friedeeich  Wohler.— Born  July  31, 1800 ;  died  September  23, 1883. 
From  1836  to  his  death  professor  of  chemistry  at  Oottingen.  His  chief 
contributions  to  science  were  in  the  department  of  chemistry,  but  he  was 
also  a  mineralogist  and  published  numerous  memoirs  on  mineralogical 
chemistry. 


BOTANY. 


By  Prof.  William  G.  Farlow. 


The  year  1883  Las  not  been  marked  by  any  especially  striking  discov 
ery  in  regard  to  the  physiology  or  morphology  of  plants,  although  the 
mass  of  botanical  literature  is  perhaps  greater  than  in  previous  years. 
In  this  country,  in  particular,  an  unusually  large  number  of  notes  and 
papers  on  phajnogams  have  appeared,  and  the  same  is  true  of  papers 
relating  to  fungi,  while  there  has  been  a  comparative  dearth  of  writings 
on  mosses  and  algae.  The  works  on  physiology,  although  numerous  and 
in  many  resi)ect8  important,  have  not  been  so  elaborate  in  character  a« 
in  some  years.  The  countless  papers  on  bacteria  can  no  longer  be  con- 
sidered under  the  head  of  botany,  for  by  far  the  greater  part  of  them 
have  a  purely  medical  bearing. 

VEGETABLE  ANATOMY  AND  PHYSIOLOGY. 

Schimper,  in  BoU  Zeitung^  gives  the  results  of  observations  on  the 
development  of  chlorophyll-grains  and  other  pigment  bodies,  and,  fol- 
lowing Fr.  Schmitz,  who  found  that  in  algae  these  bodies  were  not 
formed  from  the  protoplasm  directly  but  arose  from  the  division  of 
prenously  existing  pigment-grains,  Schimper  has  examined  the  young 
parts  of  plants,  as  well  as  seeds,  and  finds  that  either  chlorophyll-grains 
or  starch-builders  are  always  present,  and  by  their  division  are  formed 
the  pigment-grains  found  in  older  parts  of  the  plant.  Th.  W.  Engel- 
mann,  in  Bot,  Zeitung,  has  a  paper  on  color  and  assimilation  in  which  he 
considers  the  question  whether  the  chlorophyll-grains  are  the  only  seat 
of  assimilation  in  green  cells,  and  by  using  the  bacteria-method  of  detect- 
ing an  evolution  of  oxygen,  he  finds  that  no  oxygen  is  given  off  unless 
living  chlorophyll-grains  are  present.  Tscbirch,  in  two  papers  in  Bericht. 
Deutsch.  Bot.  Oesell.  on  chlorophyll  and  the  morphology  of  chlorophyll- 
grains,  regards  chlorophyllan,  which  is  identical  with  Piingsheim's 
hypochlorin,  as  the  primary  oxidation  product  of  chlorophyll,  and  dif- 
fers with  Meyer  in  believing  that  chlorophyll  and  aleuron-grains  are 
surrounded  by  a  protoplasmic  membrane,  and  that  the  coloring  matter 
proper  is  in  the  form  of  an  etherial  oil  rather  than  of  granules.  Boehm, 
in  Bot.  Zeitungj  expresses  the  opinion  that  the  presence  of  starch  in 
chlorophyll-grains  is  not  sufficient  proof  that  it  is  the  first  product 
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of  assimilation,  and  cites  the  fact  that  when  a  solution  of  sugar  is  ap- 
plied to  the  cut  suriaces  of  herbaceous  plants  starch  api)ears  at  once  in 
the  chlorophyll-grains.  Arthur  Meyer  has  a  paper  in  the  Bot  Zeitung 
on  crystalloids  of  troi>hoplasts  and  on  chromoplasts  of  angiosperms. 
Pringsheim,  m  Ben'cht  DeuUch.  Bot  Oesell.  gives  the  name  of  cellulin- 
grains  to  bodies  found  in  hyphaj  and  oogonia  of  Saprolegniece,  which  he 
says  have  been  mistaken  by  Zoff  for  ama^boid  bodies.  They  resemble 
in  their  chemical  nature  cellulose,  but  do  not  give  the  same  colors  with 
the  ordinary  tests.  They  do  not  appear  to  be  capable  of  assimilation, 
but  are  rather  excretory  products.  Errara  reports  that  true  glycogen, 
identical  with  the  glycogen  of  animals  is  found  in  fungi,  especially  in 
some  Ascomycetea  where  it  at  first  pervades  the  whole  plant  but  after- 
wards accumulates  in  the  asci. 

The  coloring  matters  of  plants,  more  particularly  the  non-green  colors, 
are  elaborately  treated  in  two  papers ;  one  by  Fritzsch,  in  Pringsheim's 
Jahrhucher^  and  the  other  by  Pick  in  the  Bot  Centralblatt  Borodin, 
in  BulL  Acad,  Imp.  St  Petersburg^  has  a  ])aper  showing  the  wide  distri- 
bution in  plants  of  some  crystalline  pigments  related  to  chlorophyll. 
Lemaire,  in  Ann.  Sd.  Naty  states  that  besides  cutinization  the  epidermis 
of  plants  is  capable  of  lignification.  Zacharias,  in  Bot.  Zeitungj  in  an 
article  on  albumen,  nnclein,  and  plastin,  states  that  a  great  part  of  the 
starch- builders  is  composed  of  albumen,  which  is  also  found  in  smaller 
amounts  in  chlorophyll-grains. 

The  subject  of  the  direct  connection  of  the  protoplasm  of  adjoining 
cells  throQgh  openings  in  the  cell  walls,  which  has  long  been  known  to 
be  the  case  in  Floridecey  and  which  has  recently  been  shown  by  Gardiner 
to  be  true  also  in  the  sensitive  organs  of  some  plants  as  Mimosa  pudicay 
has  given  rise  during  the  present  year  to  several  papers.  W.  Hillhouse, 
in  Bot.  Centralblatt,  shows  that  a  connection  of  the  protoplasm  of  adja- 
cent cells  is  not  limited  to  Mimosa^  but  is  much  more  general  than  had 
been  suspected.  Gardiner,  in  Proc.  Roy,  Soc.  Jjondonj  confirms  this 
fiEK^t,  and  Eussow  goes  so  far  as  to  say  that  *'  in  every  plant  during  its 
whole  life  the  mass  of  protoplasm  is  continuous." 

De  Yries,  in  Bot.  Zeitung^  in  an  article  on  the  part  which  vegetable 
acids  play  in  the  turgescence  of  growing  organs,  thinks  that  in  great 
part  they  act  merely  by  assisting  the  roots  to  absorb  salts  of  potash. 
The  Ann.  8ci.  Nat.  contains  the  results  of  Vesque's  experiments  on  the 
direct  observation  of  the  movement  of  the  water  in  the  vessels  of  plants. 
He  says  that  there  is  a  movement  of  water  when  the  vessels  are  full  of 
water  or  when  long  columns  of  water  are  separated  by  air-bubbles. 
But  when  small  amounts  of  water  and  air-bubbles  are  alternately 
arranged  there  is  no  motion. 

Yolkens,  in  Jahrb.  Bot.  Gart  Berlin^  has  shown  the  relation  of  water- 
pores  to  underlying  tissues  in  a  large  number  of  species  belonging  to 
36  families.  A  very  full  treatise  by  Famintzin  an  metastasis  and  met- 
amorphosis of  energy  in  plants  has  appeared  in  i8okr(/t.  Ahad^  SU 
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Petersburg^  and  has  been  issued  as  a  separate  edition.  It  is  in  Russian, 
and  IS  a  detailed  account  of  assimilation  and  related  topics.  Leclerc, 
in  Ann.  Sci.  Nat,  has  a  paper  on  transpiration,  where  he  gives  a  history 
of  modern  theories  and  discoveries. 

Beinke,  in  Bot.  Zeitun^,  has  a  paper  on  autoxidation  in  living  vege- 
table cells.  He  states  that  in  every  cell  are  found  autoxidators  or  sub- 
stances which,  at  a  low  temperature,  and  by  the  action  of  molecular 
oxygen,  can  be  oxidized  in  the  presence  of  water,  producing  peroxide 
of  hydrogen.  Wortmann.  also  in  Bot.  Zeitung,  shows  that  ra<liant  heat 
falling  on  a  growing  organ  causes  it  to  curve  to  or  from  the  source  of 
heat,  and  that  the  phenomena  resemble  those  caused  by  light.  Wieler 
states  that  plants  grow  more  rapidly  under  diminished  atmospheric 
pressure,  although  beyond  a  certain  point  the  converse  is  true.  Stahl, 
in  a  paper  on  the  influence  of  light  on  the  growth  of  plants,  Oes.  Med. 
dt  Naturwiss.  Jena,  says  that  in  plants  exposed  to  the  light  the  palisade 
cells  are  specially  developed,  and  that  in  plants  growing  in  dry,  sunny 
places,  the  leaves  tend  to  assume  a  vertical  position,  owing  either  to  a 
lengthening  of  the  upper  side  of  the  leaf-stalk,  or  more  frequently  to  its 
upward  bending.  The  difierence  in  aspect  of  the  leaves  of  the  same 
species  when  growing  in  the  shade  or  exposed  to  the  sun  arises  from 
the  fact  that,  in  the  former  case,  the  parts  of  a  leaf  lie  more  nearly  in  a 
single  plane,  while,  in  the  latter  case,  they  are  curved  and  bent  in  different 
planes.  The  action  of  electric  light  on  the  growth  of  plants  has  been 
noticed  in  several  journals  during  the  year,  but  the  results  arrived  at 
are  unsatisfactory  and,  at  least  as  far  as  any  practical  application  of 
the  electric  light  is  concerned,  it  seems  as  if  little  was  to  be  exi)ected. 
Wiesner,  in  Bot.Zeitung,  maintains  that  there  are  two  maxima  of  growth 
in  the  epicotyl  of  Phaseolus  mxiltiftorus,  and  a  repetition  of  his  earlier 
experiments  on  this  point  confirms  their  accuracy. 

The  first  series  of  Investigations  of  the  Laws  of  Orowth  of  Plant  Organs, 
by  Wiesner  and  Wettstein,  is  devot-ed  to  a  study  of  the  nutation  of  in- 
temodes.  Baranetzki,  in  Mem.  Acad.  Sci.  St.  Petersburg,  has  a  paper 
on  the  nutation  and  winding  of  stems.  Bengt  Joensson,  in  Bericht. 
Deuisch.  Bot.  Oesell.,  considers  the  effect  of  currents  of  water  on  growing 
plants,  or,  as  he  calls  it,  Rheotropismus.  He  finds  that  in  the  Plasmodia 
of  Myxomycetes  the  growth  is  against  the  current,  t.  e.,  positively  rheo- 
tropic,  while  in  some  mucors  it  is  with  the  current,  or  negatively  rheo- 
■  tropic.  Pfeffer  has  an  important  communication  in  the  same  journal, 
Laeomotorische  Richtungsbewegungen  durch  chemische  Reize.  Be  states 
that  the  antherozoids  of  ferns  are  attracted  by  the  malic  acid  given  off 
by  the  open  archegonia,  while  in  mosses  the  antherozoids  are  attracted 
by  cane  sugar.  Capillary  tubes  filled  with  a  weak  solution  of  malic 
acid  or  its  salts  can  be  used  for  attracting  the  antherozoids  of  ferns, 
which  will  enter  the  mouth  of  the  tubes.  Zoospores  of  Saprolegnia  are 
attracted  by  the  denser  parts  of  solutions  in  which  any  good  noorishing 
matarial  i9  unequally  distxibated. 


684  SCIENTIFIC   RECORD   FOR    1889. 

The  strnctare  and  fnnction  of  the  epidermal  system  of  plants  is 
treated  in  detail  by  Westermaier  in  Pringsheim's  Jahrbuecher.  Am- 
broun,  in  the  same  journal,  shows  that  the  presence  of  pores  in  the 
onter  walls  of  epidermal  cells  is  not  opposed  to  the  theoiy  that  the 
pores  in  internal  cells  are  for  the  purpose  of  assisting  diasmotic 
changes.  Wilhelm,  in  Bericht  Deutsch  Bot  OeselLj  reports  that  in  a 
considerable  number  of  Coniferce  he  found  the  onter  opening  of  the 
stomata  filled  with  a  fine-grained,  waxy  smbstance,  evidently  intended 
to  diminish  transpiration.  In  the  same  journal  are  papers  by  Schweu- 
dener  on  the  protective  sheath  in  stems  and  the  way  in  which  it  is 
strengthened ;  a  preliminary  communication  by  A.  Fischer  on  the  sieve- 
cell  system  of  Gucurbita;  and  Wilhelm  gives  the  results  of  some  exper- 
iments with  yoHug  oaks,  wiiich  had  been  stripped  of  their  leaves  in 
June,  and  on  examination  in  the  autumn  were  found  to  have  a  double 
annual  ring,  confirming  the  observations  of  Kiny.  The  Bot.  Centrablatt 
has  a  paper  by  Eussow,  Zur  Eenntnws  des  Holzes^  insonderheit  de»  Con- 
if  even  HolzeSy  which  is  summed  up  as  follows  by  the  author:  The  ves- 
sels and  tracheids  are  merely  pumps,  by  which  the  water  is  transferred 
from  the  roots  to  the  leaves  by  the  action  of  two  forces,  a  suction  act- 
ing through  the  "zweiseitigen  Hoftuepfel"  and  a  direct  pressure  acting 
through  the  "einseitigeu  Hoftuepfel.''  The  microscopic  anatomy  of  the 
principal  Japanese  Coniferce  is  illustrated  by  Nakamnra  in  Hartig's 
Untersuch.  forsthoU  Insiit.  Munich.  Klebahn  has  a  paper  on  the  struct- 
ure and  function  of  Lenticells  and  their  substitutes  in  plants  destitute 
of  lenticells  in  Bericht.  Deutsch.  Bot.  Oesell.  In  the  last-named  journal 
is  a  short  paper  by  Korschelt,  in  which  he  states  that  not  only  in  Oym- 
nosperms^  as  had  been  shown  by  Dingier,  but  in  certain  Phsenogams 
he  found  that  the  terminal  growth  took  place  by  means  of  a  three-sided 
scheitelcell.  Also  in  the  same  journal  is  a  paper  by  Urban,  on  the 
morphological  significance  of  the  thorns  of  Auraniiacece.  He  thinks 
that  they  are  not  transformed  axillary  branches,  as  is  generally  sup- 
posed, but  the  two  lower  leaves  of  an  axillary  branch.  The  Torrey 
Bulletin  has  a  pax)er  by  Shrenk  on  the  hausstoria  of  Commandra. 

Van  Tieghem  and  Guignard  give  some  observations  on  the  mechan- 
ism of  the  fall  of  leaves,  and  the  species  specially  examined  by  them 
was  Oymnocladu^  canadensis.  In  the  case  of  the  leaves  proper  a  layer 
of  cork  is  formed  at  the  insertion  of  the  leaf,  and  the  layer  of  sep- 
aration forms  above  the  cork  layer.  The  leaflets  have  a  meristem 
formed  around  the  vascular  bundle  of  their  petioles,  and  by  the  forcible 
growth  of  the  meristem  the  bundle  is  finally  ruptured.  In  the  Proe. 
Akad.  Wiss.  Berlinj  Schwendener,  in  a  paper  entitled  Zur  Theori^  der 
BlattstellnngeHj  replies  to  the  criticisms  of  his  opponents,  especially  C. 
De  Candolle.  Goebel's  paper  in  Pringsheim's  Jahrbuecher  on  the  de- 
velopment of  certain  inflorescenses  confines  itself  to  the  Oraminoas 
and  Urtica^^ecB.  In  the  Bot.  Zeitung  Goroschankin  describes  and  figures 
sieve-plates  in  the  membranes  of  the  oorpnscnla  of  Oyoads  and  Ooni- 
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ferR,  o.n(l  Prohaska  states  that  in  Daphne  the  nuclei  of  the  embryo-sack 
neither  unite  with  one  another  nor  subsequently  divide  to  form  the 
nuclei  of  the  endosperm.  Celakovaky,  in  Pringsheim's  Jahrbvecher^ 
has  a  paper  on  Homohgien  der  generaiiven  Produkte  der  Fruchthldtter  in 
Phsenogams  and  higher  Cryptogams. 

To  settle  the  question  whether  I>roHera  was  really  nourished  by  the 
insects  caught  and  dissolved  by  the  leaves,  Biisgen  started  with  seedling 
plants  and  kept  them  under  control,  feeding  some  with  insects  while 
others  were  kept  free  from  insects.  His  results,  given  in  Bot.  Zeitung^ 
confirm  the  accuracy  of  Darwin's  views,  for  the  Droserw  fed  on  insects 
were  better  developed  than  those  which  were  not.  Marcus  A.  Jones 
finds  that  insects  are  caught  by  MenUelia  Icevicaulvt,  The  hairs  on  the 
leaves  are  furnished  with  barbs,  so  that  insects  which  insert  their  heads 
between  the  barbs  cannot  withdraw  them.  There  was  no  evidence, 
however,  that  the  insects  were  digested  by  the  plants.  In  the  American 
Naturalist  J.  F.  James,  in  an  article  entitled  Pitcher  Plants,  describes  the 
contrivances  of  /Sarracenio!  for  catching  insects. 

Of  the  numerous  papers  treating  of  the  mode  of  fertilization  of  dififer- 
ent  flowers  we  can  refer  only  to  a  few  of  the  more  important.  Kosmos 
has  several  papers  by  Fritz  and  Hermann  Mueller,  In  Die  Blumen  des 
Melonenbaumes  Fr,  Mueller  remarks  that  Carica  papayaj  the  jKiwpaw,  is 
an  exception  to  Spreugel's  rule,  that,  in  entomophilous  plants  with  im- 
perfect flowers  the  males  are  more  conspicious  than  the  female,  and  Her- 
mann Mueller  follows  with  remarks  on  fertilization  of  moncecious  spe- 
cies. The  last-nameil  botanist  has  two  other  papers  in  Kosnws :  one  on 
the  significance  of  the  change  in  color  of  Pulmonaria  offimnalis;  the 
other,  ArheiUtheilung  bei  Staubgefwsseny  in  which  he  discusses  the  difer- 
ent  functions  of  the  stamens  with  long  filaments  and  pale  pollen  and 
those  with  short  filaments  and  showy  pollen  both  in  the  same  flower,  as 
in  the  crape  myrtle,  Lagerstrcemia.  The  showy  pollen  is  to  attract  in- 
sects and  serves  them  as  food,  while  the  pale  pollen  is  for  fertilization  of 
the  flowers.  Facts  on  this  subject  have  also  been  given  by  Fr.  Mueller 
in  Nature.  In  some  biological  observations  on  flowers  from  South  Brazil, 
in  Bericht,  Deutsch,  Bot,  Gesell.,  Fr.  Mueller  describes  the  peculiar  fertil- 
ization of  two  species  of  Cypella, 

The  i)ollination  oi  Araceas  has  been  studied  by  Arcangeli,  who  gives 
a  number  of  interesting  details  in  Nouv.  Giorn.  Bot,  The  peculiarities 
of  the  anther  of  Roscwa  pujpnrca  are  described  by  Lynch  in  Jour, 
Linn,  Soc.j  in  which  are  also  papers  by  A.  \V.  Bennett  on  the  constancy 
of  insects  in  their  visits  to  flowers,  butterflies  being  very  irregular  and 
bees  very  constant,  and  by  Christy  on  the  habits  of  insects  when  visit- 
ing flowers,  in  which  he  shows  that  insects  prefer  a  number  of  succes- 
sive visits  to  the  same  species  of  flowers.  IVIeehan  announces  the  dis- 
covery of  sensitive  stamens  in  Echinocactus  Whipplei,  and  he  gives  in 
Proc.  Acad.  Nat.  8ci.  Philadelphia  some  remarks  on  the  fertilization  of 
Caetaoecp.    Meehan  reports  in  Torrey  BuUetin  that  ho  has  found  cleisto- 
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f:^ciiou8  flowern  in  Nemophila  maculata^  Impatiens  pallida^  OpuHtia  lepti- 
caulufj  and  VioUi  sarmentosa.  Urban  deBcribes  the  fertilization  of  RuUn- 
gia  in  Bericht,  Deutsch,  BoU  OeselL,  and  a  large  nnniber  of  facts  with  re- 
l^ard  to  the  fertilization  of  Rutacece  in  a  paper  on  that  order  in  Jakrb. 
Bot  GarL  Berlin. 

BACTERIA  AND   FER3IEKTS. 

We  can  in  this  connection  mention  merely  some  of  the  more  impor- 
tant papers  on  bacteria  which  are  of  interest  fi-om  a  botanical  point 
of  view.  By  far  the  greater  part  of  the  very  numerous  pai»ers  on  these 
organisms  have  treated  the  subject  from  a  medical  or  sanitary  stand- 
point. Zopfs  Die  SpaltpiLsCj  originally  X)nbli8hed  in  the  EncyJclap(tdie 
der  NatuncisHemchflfien^  is  a  clear  and  well-illustrated  treatise  which 
gives  the  botanical  characters  and  what  is  known  of  the  development 
of  the  principal  Schizomycetes  which  produce  chemical  or  pathogenic 
changes.  Miller  describes  and  figures  in  the  Bericht.  Deutsch.  GeselL 
a  large  form,  Leptothrix  gigantea,  found  on  the  teeth,  and  in  the  same 
journal  Kurth  describes  a  new  Bacterium  Zopfii  with  coccus  and  bacte- 
rium forms.  The  Am.  Naturalint  gives  a  description  of  some  pathogenic 
Micrococci  by  Burrill,  reprinted  from  the  Report  Illinois  Museum. 

The  report  of  the  Carlsberg  Laboratory  ha^  an  article  by  E.  Hansen  on 
the  rhyniology  and  Morphology  of  Alcoholic  Ferments.  He  studied  espe- 
cially the  eudospores  of  different  ISaccharomycetes  which,  although  they 
cannot  be  distinguished  from  one  another  by  morphological  characters, 
yet  differ  in  the  time  required  for  germination  when  exposed  to  differ- 
ent temperatures.  He  gives  tables  showing  by  curves  the  maxima 
and  minima  at  different  temperatures.  The  forms  called  by  Pasteur 
lamlcB  resemble  species  of  SaccharomyceSj  but  as  they  do  not  proilnce 
ascospores  they  are  considered  by  Hansen  to  be  distinct  from  that  genus. 
Hansen's  pai)er  concludes  with  an  account  of  some  secondary  injurious 
changes  which  take  pUice  in  beer  from  the  growth  of  certain  ferments. 

THALLOPHYTES. 

Fungi. — The  liftli  part  of  Brefeld's  Botanische  Untersuchungen  treats 
of  Utftilaginea*,  and  he  has  carefully'  studied  the  mode  and  conditions  of 
germination  of  the  spores  of  several  genera.  The  form  of  germination 
de|)end«  largely  on  the  nature  of  the  medium  in  which  the  spores  may 
Ik^  jit  the  time.  Under  certain  circumstances  yeastlike  cells  are  i>ro- 
duced  and  these  may  be  propagated  indefinitely.  Even  in  other  orders, 
as  shown  in  Exoascus^  yeastlike  germinations  occur,  and  Brefeld  is  not 
willing  to  accei)t  the  view  that  si)ecies  of  Saccharomycat  are  distinct,  but 
he  regards  them  as  derived  from  other  fungi.  The  development  iTf  some 
anomalous  Ustilaginew  has  been  studied  by  Cornu  who,  in  the  Ann. 
8ci.  Xcrt.  describes  and  figures  some  new  genera  distinguished  by  the 
nioile  of  germination  and  anatomical  peculiarities.  The  development  of 
the  anomalous  genus  Oraphiola  has  been  studied  by  Ed.  Fischer,  whose 
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results  have  been  published  iu  the  Bot  ZHtung,  An  examination  of  liv- 
ing material  and  of  dried  specimens  including  those  in  BavenePs  Fungi 
Garoliuiani  shows  that  the  genus  is  not  related  to  JEddium  as  some  have 
supposed,  although  it  is  not  easy  to  say  in  what  order  of  fungi  Graphiola 
should  be  placed.  The  Froc.  Royal  Society  contain  two  papers  by  Plow- 
right  ;  in  one  Mahonia  aquifolia  is  stated  to  be  a  [)ropagator  of  the  wheat 
mildew,  the  secidium,  of  which  appears  abundantly  on  Mahonia  in  some 
places  iu  England  where  the  more  common  secidium  on  barberry  is  scanty 
or  quite  wanting ;  the  second  paper  is  on  the  Life  History  of  the  Dock 
jEcidiumy  which  he  asserts  is  connected  with  Fuccinia  arundinacea  D.  G. 
The  discussion  between  Pringsheim  and  De  Bary  in  regard  to  the  de- 
tails of  the  fertilization  in  Saprolegniew  has  been  continued  this  year. 
The  first-named  botanist  has  twice  referred  to  the  subject.  In  the  Bot 
Ceniralblatt  he  replies  sharply  to  the  criticisms  of  Zopf  concerning  the 
supposed  amoebsB  in  the  tubes  and  oogonia  of  SaproUgniw.  The  other 
paper  appeared  in  Pringsheim's  Jahrbuechevy  where  he  reaffirms  his 
views  in  opposition  to  the  apogamic  nature  of  the  spores  in  some  species 
of  Achlya.  In  the  Bot  Zeitung  of  January,  De  Bary  reiterates  his  be- 
lief in  the  apogamic  character  of  the  reproduction  and  denies  the  validity 
of  Pringsheim's  views.  The  Ceniralblatt  has  a  paper  by  Zalewski  on 
the  reproduction  iu  Cystopus  followed  by  a  description  of  the  species  of 
the  genus ;  Baiunier  in  the  Ann,  Sci.  Nat.  has  two  papers  on  Mucorini  in 
one  of  which  he  gives  a  detailed  account  of  the  conditions  which  affect 
the  production  of  zygospores,  while  the  other  is  an  abridgment  of  the 
author's  larger  work  on  the  subject.  In  his  Apergu  nystSmatiqite  des  chy- 
tridiacec8  in  the  Arch,  Bot,  du  Nordj  Sorokin  gives  an  account  of  the 
si>ecie8  of  the  order  known  to  him  more  especially,  howi>ver,  those  ex- 
amined by  him  in  Bussia  and  the  East.  Hermann  Hesse  in  an  inaugural 
thesis  discusses  tlie  systematic  value  of  the  anatomical  structure  of  the 
gills  in  Agaridni  without,  however,  arriving  at  any  very  satisfactory 
results.  A  contribution  to  our  knowledge  of  the  lower  forms  of  Myxo 
mycetes  is  found  in  a  paper  by  Fayoel  in  Bot,  Zeitung  where  he  gives 
the  development  of  Outtulino  protea.  The  mechanism  of  the  discharge 
of  the  spores  in  ascomycetes  has  been  studied  by  Zopf  who,  in  Zeitschrift 
naturwissenHchaft  Halle j  describes  and  figures  in  full  the  process  which 
takes  place  in  several  Sordarice  where  by  an  expansion  of  the  proto- 
plasm behind  the  spore  at  the  tip  of  the  ascus,  the  spore  is  violently 
ejected  and  the  ascus  closed  afterwards.  Eidam  in  Oohn's  Bcitrage 
zur  Biologic  ha^  a  paper  on  the  development  of  ascomycetes,  as  shown 
by  species  of  SterigmatocyHtis,  of  which  some  new  and  curious  forms  are 
described.  In  one  instance  an  ascus  is  formed  by  the  union  of  two 
similar  spiral  hypha^.  At  the  end  of  the  pai)er  is  a  re])!}"  to  some  of  Bi-e- 
feld's  views  on  rei)roduction  in  this  group. 

The  papers  treating  of  American  species  of  fungi  have  been  unusucilly 
numerous.  The  33d  and  34th  Reports  of  the  Neic  York  State  Mvseum 
include  descriptions  and  figures  of  a  large  number  of  fungi  new  to  the 
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State  by  the  State  botanist  Mr.  C.  H.  Peck,  together  with  an  acconnt 
of  certain  common  injurions  fungi.  Peck  has  also  several  papers  on 
new  fungi  in  the  Torrey  BuUetinj  including  a  new  fern  mst,  Cceoma 
CIteilanthis,  and  a  new  genus,  XeopecJcia  Sacc.,  founded  on  the  older 
Sphceria  Coulferi  Pk.  A  considerable  number  of  new  species  of  the 
United  States  have  been  described  in  the  Torrey  Bulletin  by  Ellis  and 
Kellermann  and  in  the  Am.  Naturalist  by  Ellis  and  Martin.  Hedwigia 
has  notes  and  descriptions  of  several  United  States  fungi  by  Winter, 
some  of  tiie  descriptions  being  also  given  in  Torrey  Bulletin.  Farlow. 
in  I'roc.  Am.  Acud.  Boston  gives  critical  notes  and  descriptions  of  some 
of  the  si>ecies  contained  in  the  3d  and  11th  centuries  of  Ellis's  North 
American  Fungi.  The  Peronosporece  of  the  United  States  is  the  title  of 
a  paper  presented  by  Farlow  at  the  meeting  of  the  ISoc,  Promotion  of 
Agriculture  at  Minneapolis,  and  printed  with  a  supplement  in  the  Bot. 
Gazette.  The  same  writer  has  also  a  paper  on  Some  Ustilaginete  of  the 
.  United  States,  also  in  tiie  Bot.  Gazette.  A  description  and  figure  of  a 
Phallus  collected  in  Pennsylvania  by  Ilau,  P.  togatus  Kalch.,  are  given 
in  the  Gazette,  and  in  a  later  number  is  a  note  by  Farlow  who  regards 
tlic  sjiecios  as  identical  with  P.  dupHcatus  Bosc.  The  Proc.  Cincinnati 
Soc.  Nat.  Hist,  has  a  paper  by  A.  P.  Morgan,  Mycologic  Flora  of  tl^e 
Miami  Valley,  witii  full  descriptions  of  the  Agaricini  known  to  occur  in 
that  region,  illustrated  by  0  colored  plates.  Morgan  has  also  notes  on 
80IHC  Kentucky  fungi  in  the  Gazette.  The  species  of  Vromyces  found  in 
Iowa  are  fully  described  by  J.  C.  Arthur  in  the  Bull.  Minnesota  Acad. 
Set.  A  new  species  of  Entomophthora  infesting  Caloptenus  differentialis 
is  deh»cribed  b^'  Bessey  in  Am.  Naturalist.  New  American  fungi  have 
also  been  described  by  Cooke  in  Grevillea,  where  among  other  things  ho 
re]>orts  the  appearance  of  a  new  Cycloderma  in  Ohio,  and  states  that 
Milleria  herhatica  Pk.  is  the  long-lost  Testicularia  Cyperi  Klotzsch. 

I  u  Bot.  Gazette  A.  B.  Seymour  has  a  note  on  the  synonymy  of  Puccinia 
heterospora  B,  &  0.  A  partial  List  of  the  Fungi  of  Wisconsin  is  given 
by  W.  F.  Bundy  in  the  Geology  of  Wisconsinj  Vol.  i. 

The  most  extensive  systematic  work  on  fungi  which  has  api)eared 
during  the  year  is  the  second  volume  of  Saccardo's  Syllogc  Fungorum 
including  the  remainder  of  the  Pyrenomycetes.  Saccardo  has  also  issued 
a  series  of  plates  illustrating  the  fruit  of  the  genera  included  in  the  first 
two  vohimes  of  the  Sylloge  under  the  title  Genera  Pyrenomycetum  Schema- 
tice  Delineata,  and  the  Fungi  Italici  Deliyieati  have  been  continued  to 
No.  1440.  The  classification  of  Saccanlo  is  not  accepted  by  Cooke  in 
many  points,  and  in  Grevillea  the  latter  has  given  a  revision  of  some  of 
the  genera  already  treated  by  Saccardo,  viz,  Xylaria^  Hypoxylon^  Num- 
mularia,  Antlwstoma  and  their  allies,  and  in  the  Journal  of  Botany  a 
revision  of  Spharella.  The  first  volume  of  Cooke's  Illustrations  of  British 
Fungi,  including  the  Leucosjwri  in  292  plates,  has  been  comi)leted,  and 
the  beginning  of  the  second  volume  has  a  number  of  the  Uyporhodii. 
Orevillea  has  also  a  notice  of  new  British  Fungi  by  Cooke,  a  classifica- 
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tion  of  the  British  Uredinece  ou  the  continental  method  by  Plowright, 
and  a  paper  on  the  general  classification  and  nomenclatore  of  the  order 
by  Cooke.  The  fungi  of  the  Netherlands  are  treated  by  Oudemans  in 
his  revision  of  the  Perisporiacece  of  that  country,  and  by  Calkoeos  in  his 
synopsis  of  the  Uredinece  and  JJstilagineas  of  Holland.  French  species 
have  been  described  in  several  articles  in  the  Kevue  Mycologiquey  and 
by  Fabre  in  the  Ann.  8ci.  Nat.  in  a  continuation  of  his  SphxeriacecB  of 
Yaudose,  and  illustrations  of  French  species  are  given  in  the  continua- 
tion of  Oillet's  Hymdnomycites  de  France  and  Patouillard's  Ta^ulce-Ana- 
lyticcB.  Australian  fungi  have  been  enumerated  and  described  by  Cooke 
in  Orevillea.  The  fungi  of  BahenhoraVs  Ki^ptogamen  Flora  have  been 
continued  this  year  through  the  Basidiomycetes,  and  two  centuries  of 
Winter's  Fungi  Furapcei  have  appeared.  Erikssen's  Fungi  Scandina- 
vici  has  been  continued  by  a  second  century,  and  a  new  series  of  fungi 
exsiccati,  Ungams  Pilze  or  Hungarian  fungi,  has  been  started  by  Lin- 
hart. 

Numerous  papers. have  appeared  on  fungi  which  produce  diseases  of 
plants,  more  especially  those  of  the  grapevine.  The  Untersuchungen 
au8  demforsiJwtanischen  Institut  ofMunioh,  edited  by  Prof.  Kobert  Har- 
tig,  has  several  important  papers.  Dr.  Heinrich  Mayr  gives  an  account 
of  the  disease  caused  by  Nectria  cinnabarina  in  maple,  linden,  and  horse- 
chestnut.  Hartig  describes  the  diseases  of  the  white  pine  (Pinups 
strohus)  which  appears  to  be  much  more  susceptible  to  fungous  dis- 
eases in  Germany  than  with  us.  Hartig  also  gives  a  very  full  account 
with  illustrations,  of  wliat  he  calls  Bhizomarpha  necatrixj  which  pro- 
duces the  rot  of  the  root  and  lower  part  of  the  stem  of  grapes,  a  dis- 
ease which  had  been  previously  attributed  to  a  number  of  different 
fungi  by  French  and  Italian  writers.  No  perithecia  were  found  by 
Hartig,  who  asserts  that  the  Bkizamorpha  is  quite  different  from  that 
which  has  been  connected  with  Agaricus  melleus. 

GDhe  elaborate  memoir  of  Cornu,  Le  Peronospora  des  vigneSj  which 
forms  one  of  the  series  of  papers  on  the  diseases  of  the  vine,  published 
by  order  of  the  French  Academy,  although  printed  in  1882,  was  not 
widely  distributed  until  the  present  year.  The  writer  gives  a  very  full 
accouilt  of  the  literature  of  the  subject  and  details  of  the  microscopic 
structure  with  numerous  excellent  plates.  Prillieux,  in  the  Bull.  Bot. 
80C.J  reports  that  the  oospores  of  Peronospora  viticola  have  been  made  to 
germinate.  In  germination  the  oospores  give  out  a  tube  instead  of 
zoospores,  which  is  contrary  to  what  take  place  in  the  case  of  the  con- 
idia.  The  Bericht.  Deutsch  Bot.  Oesell.  contains  a  paper  by  Frank,  ou 
some  new  and  little-known  diseases  of  plants,  in  which  he  describes  a 
fungus,  Fusicladium  tremulody  which  attacks  Populus  tremulaj  and  he  re- 
fers also  to  OUeoftporium  Lindemuthianum^  which  produces  discolored 
spots  on  the  pods  of  cultivated  beans,  and  bas  prevailed  not  only  in 
Europe  but  also  in  this  country  during  the  year.  The  Oardener^s  Ohron- 
iele  has  several  notices  of  fungous  diseases,  a  considerable  space  being 
H.  Mis.  60 44 


690  SCIENTIFIC   RECORD   FOR    1883. 

devoted  to  the  disousniou  by  Plowright  aud  others  of  Jensen's  experi- 
ments on  the  protection  against  the  potato  rot  afforded  by  a  deep  layei 
of  soil  over  the  potatoes.  The  canse  of  the  yellows  in  peaches  has  been 
studied  by  Penhallow  in  the  reports  of  Haughton  Farm,  and  the  con- 
ditions of  the  soil  and  the  alterations  in  the  peach  trees  are  given  in  de- 
tail, bnt  no  special  fungus  is  assigned  as  the  cause  of  the  disease. 

We  should  in  this  connection  mention  a  few  works  which  treat  of 
fungi  which  cause  disease  in  man  and  animals,  although  they  are  of 
iliedical  rather  than  of  botanical  interest.  The  structure  and  develop* 
ment  of  the  Soorpilz,  Oidium  aUnaans  are  treated  by  Dr.  F.  A.  Kehrer  iu 
a  paper  published  at  Heidelberg.  The  writer  states  that  the  spore  cap- 
sules mentioned  by  Bnrckhardt  are  merely  conidia,  surrounded  by  epi- 
thelial cells,  but  he  agrees  with  Gramitz  as  to  the  existence  of  resting 
spores.  The  relations  of  Aspergillus  fiavus^  A.  niger^  A.fumigatuSj  and 
A.  glaucusj  to  Otomycosis  aspergilHna  are  discussed  in  a  paper  by  Dr.  F. 
iSiebenmaun,  of  Brugg.  The  species  are  described  and  figured  in  three 
plates  of  poor  quality,  and  a  considerable  part  of  the  paper  is  taken  up 
with  an  account  of  the  effects  of  certain  reagents  on  the  growth  of  the 
species  studied.  Dr.  L.  Lichtheim  has  discovered  two  new  species  of 
MucoVj  named  by  Cohn  M.  rhizopodiformis  and  M.  corymbiferj  which 
produce  disease  when  introduced  into  the  blood  of  rabbits.  The  writer 
gives  the  results  of  his  inoculations,  and  a  differential  diagnosis  of  the 
Mucormykoses  and  Aspergillomykosps.  Zopf,  in  Biol.  Ceatralblatt^  de- 
scribes a  new  species  of  Myxomycetes^  Haploooccus  reticulatus^  which  is 
found  in  the  hog.  Dr.  J.  Schrceter  gives  some  statistics  of  cases  of 
poisoning  by  eating  fungi,  which  have  occurred  in  Silesia  up  to  1880. 
The  number  is,  however,  small,  and  the  determination  of  the  species 
eaten  was  only  iK>ssible  iu  a  few  instances. 

Algce. — Relating  to  species  of  the  United  States  may  be  mentioned 
Notes  on  New  England  Algce^  No.  2,  by  F.  S.  Collins,  in  the  Torrey  BuUe- 
tinj  where  he  reports  the  discovery  of  Codiolum  longipes  Foslie,  CaUi- 
thamnium  membranaceum  Magnus,  and  other  species  not  before  known 
our  coast.  In  the  same  journal  Mr.  G.  W.  Perry  has  a  note  on  large 
specimens  of  Arthrocladia  villosaj  found  at  Falmouth,  Mass.  "So.  7  of 
WoUe's  Fresh'  Water  Algw^  also  in  the  BuLletini  describes  and  enumerates 
a  considerable  number  of  species  new  to  the  United  States,  principally 
Desmids.  The  Bull.  Minnesota  Acad.  ScL  has  a  paper  by  J.  jp.  .^f^l^Qi* 
on  some  algae  of  Minnesota  supxK)sed  to  be  poisonous.  There  is  also  a 
Note  on  Fresh-  Water  Algce,  by  Farlow,  in  Bot.  Oaaette^  where  he  records 
the  finding  of  Nostochopsis  lohata  iu  Vermont  by  Mr.  Faxon,  and  of 
Spharoploea  annulina  in  California  collected  by  Mrs.  Austin. 

The  sixth  part  oT  Agardh's  Till  Algemes  SystenuUik  is  a  monograph  of 
Ulf?aceWj  iu  which  Agardh  includes  the  Porphyreas  of  other  writers. 
The  work  is  iu  Latin  and  is  illustrated  by  colored  plates.  The  fourth 
part  of  Areschoug^s  Observationes  Phycologiccs  is  devoted  to  notes  on 
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LaminariecBy  in  which,  among  other  things,  are  descriptions  of  several 
iornis  from  the  Pacific  coast  of  the  United  States.  The  memoirs  of  the 
zoological  station  of  Naples  include  an  illustrated  monograph  of  the 
CystoseircB  of  the  Bay  of  Naples  by  Valiaute,  who,  in  addition  to  the 
descriptive  part,  gives  an  accountof  the  development  of  the  conceptacle 
in  the  genus.  He  differs  from  Bowers  in  thinking  that  the  conceptacles 
are  not  developed  from  the  depressions  which  bear  the  hairs,  as  was 
said  by  Bowers  to  be  the  case  in  Fuctcs.  The  fructification  of  the 
FUyrideas  has  been  studied  by  Fr.  Schmitz,  who,  in  a  paper  in  the  BerichU 
Jconigl.  Akad.  Wissenschaft  Berlin j  gives  the  results  of  his  special  studies 
of  the  formation  of  the  cystocarp  in  dififerent  representatives  of  the 
order,  together  with  general  remarks  on  the  significance  of  the  repro- 
ductive process  in  this  group  of  plants.  The  development  of  Cutleria 
ad^persa  has  been  studied  by  Janczewski,  who  has  an  illustrated  paper 
on  the  subject  in  the  Ann.  Scu  Natj  where  he  also  considers  the  rela- 
tive position  of  the  Cuileriew  to  other  algse,  and  describes  a  new  genus, 
Oodlewskia,  belonging  to  the  Phycochromacew.  Dr.  Max  Franke,  in 
Cohn's  Beitraege  zur  Biologies  gives  the  development  of  a  curious  alga, 
EndocUmium  polyniorphunij  a  parasite  of  Lemna  gibba. 

The  first  part  of  Borzi's  Studi  Algologicij  which  is  illustrated  with  nine 
quarto  plates,  is  a  minute  study  of  several  Chlorophyceoe^  five  of  which 
are  made  the  types  of  new  genera.  FlahauU,  who  has  studied  the  varia- 
tions of  NostocSy  has  a  paper  in  the  Bull.  iSoc.  Bot.  France^  with  a  plate 
of  some  of  the  forms  examined  by  him.  He  maintains  thekt  Nostoc  Jkt- 
gelliformey  supposed  to  be  peculiar  to  Texas,  is  only  a  form  to  the  old  N. 
commune,  and  he  has  found  the  same  form  in  France.  Under  the  title 
Zur  Morphohgie  der  Cyanophyceen,  Ed.  Tangl  describes  a  new  genus, 
which  he  calls  Plajconemay  related  to  Oscillariaj  and  gives  an  account  of 
some  stages  of  its  development.  In  the  Bot.  Zeitung  Hansgirg  explains 
the  motions  of  OitcillaricB  by  a  difterence  in  the  turgescence  of  the  cells 
at  the  two  extremities  of  the  filaments,  and  does  not  accept  the  state- 
ment of  Englemann  that  the  motion  is  caused  by  a  protoplasmic  exu- 
dation. Wille,  in  a  paper  in  Berieht.  Deutsch.  Bot.  GeselL,  states  that  he 
has  seen  a  nucleus  in  Tolypothrix  lanata,  which  undoubtedly  belongs  to 
the  Phpcochromacece,  an  order  in  which  it  was  very  doubtful  whether  a 
nucleus  existed.  In  the  Berieht.  Deutsch.  Bot.  Oesell.  Zopf  has  a  paper 
on  the  development  of  Tolypothrix  amphibica^  which  he  claims  supjwrts 
his  view  of  the  variability  of  the  Phycochromacew. 

The  most  extensive  work  which  has  appeared  during  the  year  relat- 
ing to  local  floras  is  Ardissone's  Phycologia  Mediterranean  in  the  memoirs 
of  the  8oc.  Critt.  Ital.  It  is  a  large  octavo  of  five  hundred  pages,  with 
very  full  synonymy  and  notes  of  the  Italian  Floridece.  The  part  of  Babeu- 
horst's  Kryptogamenflora  edited  by  llauck  ha«  been  continued  through 
the  remainder  of  the  Floridece  and  the  Phwosporew.  Cooke's  British 
Fresh'  Water  Algce  has  been  continued  through  part  6,  comprising  Chloro- 
sporecBy  Vauelieriay  and  (Edogonium.    !New  British  algae  have  also  been 
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described  by  E.  M.  Holmes  in  OreviUea.  Piccoue  has  published  an  ao- 
conut  of  the  algSB  collected  in  the  cruise  of  the  '^  Volante^  in  tne  Mediter- 
ranean. In  an  interesting  paper  on  the  flora  of  snow  and  ice,  espedaily 
in  Arctic  regions,  Wittrock  gives  an  account  of  the  forms  known  to 
occur  in  such  regions,  with  notes  and  figures  of  the  development  of 
Sphcerella  (Protococcus)  nivalis.  Lagerheim  read  a  pax>er  on  the  snow 
flora  of  Lapland  before  the  Botanical  Society  of  Stockholm.  Londell 
states  that  he  has  found  Desmids  in  a  living  condition  in  blocks  of  ice. 
In  Pringsheim's  Jahrbiicher  A.  Fischer  has  a  paper  on  the  oconrrence 
of  gypsum  crystals  in  Closteriaj  and  in  the  Bot,  Zeitung  a  detailed  ac- 
count of  the  cell  division  in  Clostsria.  Additions  to  British  Desmidiem 
are  given  by  Joshua  in  Journal  of  Botany.  Parts  11  and  12  of  Wit- 
trock and  Nordstedt's  AlgcB  Scandinavuxe  appeared  this  year.  Two  new 
series  of  alg®  exsiccatsB  have  made  their  appearance — a  British  series 
of  marine  species  by  E.  M.  Holmes,  and  a  French  series  of  fresh-water 
si>ecies  by  Mougeot,  Jkf  anoury,  and  Boumegu^re. 

Diatomaoeo}. — Two  very  elaborate  papers  by  Otto  Mueller  have  ap- 
peared. The  first  is  on  the  Law  of  the  Successive  Cell  Dimsions  ofMelasira 
arenariaj  and  appeared  in  the  Bericht,  Deutsch.  Bot.  Oesell.  The  second, 
in  Pringsheim's  Jahrhilcher^  has  a  similar  title,  and  isin  fact  an  extension 
of  the  last-named  paper,  with  ample  illustrations.  He  gives  diagrams 
of  the  divisions  of  the  cells  by  two's  and  three's,  showing  how  provision 
is  made  for  retarding  the  diminution  in  size  of  the  cells  to  such  a  de- 
gree that  further  increase  can  only  take  place  by  the  formation  of 
auxospores.  The  cell  divisions  of  Synedra  ulna  have  been  studied  by 
Schaarschmidt.  ^Numerous  papers  have  been  written  on  the  cause  of 
locomotion  in  diatoms,  but  the  writers  differ  widely  on  this  point.  A 
paper  by  Eugler  on  pelagic  diatoms  of  the  Baltic  was  read  at  the  an- 
nual meeting  of  German  naturalists.  Lanzi  has  given  a  short  account 
of  the  diatoms  of  Lago  di  Bracciano,  paying  particular  attention  to  the 
floating  forms.  Prinz  and  Ermenghem  have  been  able  to  make  out 
some  obscure  points  in  the  structure  of  the  valves  of  diatoms  by  means 
of  sections  of  what  is  known  as  the  Cementstein  of  JutUmd.  The 
Synopsis  des  Diatom^  de  Belgique  of  Van  Heurck  has  been  continued, 
and  series  1  and  2  of  Grunow's  notes  and  determinations  of  this 
work  have  been  published.  The  diatoms  collected  during  Nares's  Arctic 
expedition  have  been  described  by  Cleve  in  the  Jour.  Linn.  Soc.y  and 
those  collected  on  the  Vega  expedition  have  been  published  in  the  re- 
ports of  the  expedition,  also  by  Cleve. 

Chara^ece. — ^Dr.  T.  F.  Allen's  Notes  on  the  American  Species  of  TolypeUa^ 
in  the  Torrey  BuUetinj  has  full  descriptions  of  six  species,  with  numerous 
illustrations.  Henry  and  James  Groves  have  notes  on  British  Characea: 
in  the  Journal  of  Botany;  a  description  of  a  new  species,  Chora  soco- 
trensisj  is  given  by  Kordstedt  in  the  Bericht.  Deutsch.  Bot.  Oesell. ;  and 
Spegazzini  describes  a  considerable  number  of  Characece  from  the  Ar- 
gentine Kepublic,  several  of  which  are  new,  in  Oharaoem  Flatemei* 
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Lichens. — The  Bericht  Deutsch,  Bot  OeselL  has  a  paper  by  Krabbe  on 
the  morphblogy  and  development  of  the  Cladoniew,  in  whicli  he  states 
that  the  podetia  do  not  belong  to  the  thallus,  but  represent  a  part  of  the 
reproductive  system,  and,  together  with  the  spermogonia  and  apothecia, 
which  they  bear,  form  the  fructification  of  the  lichen.  The  thallus 
proper  of  the  OUidoniecB  consists  of  what  is  called  the  protothallus,  from 
which  the  prodetia  spring.  The  development  of  the  thallus  of  the  Cali- 
ciecB  is  treated  by  Neubner  in  Flora,  He  describes  the  changes  which 
protococcoid  gonidia  undergo  when  growing  with  hyphsB,  and  states 
that  the  protococcus  form  may  change  into  a  stichococcus  form.  O.  J. 
Richards  has  an  article  in  the  Act.  Soc.  Linn,  of  Bordeaux  on  the  sub- 
stratum of  lichens,  enumerating  44  species  which  grow  on  glass,  43  on 
leather,  besides  others  on  iron  and  bones,  and  maintains  that  on  sub- 
stances like  glass  the  development  can  be  clearly  seen  and  does  not 
support  the  algo-fungal  theory  of  Schwendener.  In  his  Sttiaies  an  Oeph- 
alodiay  in  the  Proc.  Ray.  Swedish  Acad,y  Forssell  describes  different  forms 
of  cephalodia,  or  formations  containing  one  or  more  algSB  of  a  different 
type  from  that  of  the  lichen  proper,  and  considers  their  bearing  on  the 
Schwendener  theory. 

New  American  species  of  lichens  have  been  described  in  two  papers 
in  the  Tarrey  Bulletin  by  Prof.  Edward  Tuckerman.  The  papers  are 
entitled,  A  new  Ramalina^  R.  crinita^  from  San  Diego ;  and  New  Western 
LichenSj  in  which  three  new  species  are  described,  Lecidea  Brandegei 
from  Colorado,  L.  Pringlei  and  Acalium  S.ti  Jacabi  from  California,  to- 
gether with  a  new  genus,  Pyrenothamnia^  represented  by  P.  Spraguei 
from  Washington  Territory.  A  new  genus  has  been  made  by  J.  Mueller 
from  Staurathele  diffractella  Tuck.,  which  he  calls  Willya. 

Oremllea  contains  two  papers  by  Crombie  on  British  lichens,  jEJntt- 
meration  af  the  British  Cladanieij  and  On  the  Lichens  in  Dr.  Withering^s 
Herbarium.  The  second  part  of  Wainio's  Adjumenta  ad  Lichenographiam 
La/panice  FennicoR  is  a  catalogue  with  critical  notes  describing  a  consid- 
erable number  of  new  species.  Stizenberger  has  issued  a  second  part 
of  his  stations  and  distribution  of  Swiss  lichens,  and  Zwackh-Holzhan- 
sen  has  published  an  account  of  the  lichens  of  Heidelberg  with  deter- 
minations by  Nylander.  The  lichens  of  Franche-Comt6  have  been  con- 
tinned  in  a  third  fasciculus  by  Flagey,  and  Olivier's  Herbier  de  VOrne 
et  du  Calvadas  has  reached  its  seventh  fasciculus.  The  Bull.  Sac.  Bat. 
France  has  a  paper  by  Lamy  de  la  Chapelle  on  the  Lichens  af  Oauteret 
and  Laurdes.  Part  17  of  J.  Mueller's  Lichenologische  Beitraege  in  Flora 
is  devoted  to  species  from  Australia,  and  part  18  includes  for  the  greater 
part  species  from  Brazil.  The  same  botanist  has  also  described  the 
lichens  collected  by  Dr.  Naumann  on  the  Gkizelle  expedition  in  Bugler's 
JahrbUchery  and  given  a  revision  of  extra  European  lichens  published 
by  Meyen  and  Flotow  in  1843.  Additions  to  European  lichens  have 
been  given  by  Nylander  in  Flora.  The  Jaum*  Linn.  Sac.  has  papers  by 
Nylander  and  Orombie  on  lichens  collected  in  Eastern  Asia  by  A.  0. 
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Maingay  and  by  Crombie  on  lichens  of  the  Challenger  expedition.  The 
Trans.  BoU  8oc,  Edinburgh  has  descriptions  of  new  lichens  fit>m  New- 
foundland, New  Zealand,  and  Scotland  by  Stirton. 

*  AROHEGONIATA. 

Mosses  and  Eepaiicoi-^Yety  little  has  appeared  during  the  year  in  this 
department,  and  that  includes  principally  accounts  of  the  mosses  of 
limited  districts.  Haberlan<lt  has  a  paper  on  the  function  of  the  axial 
bundle  in  moss  stems  in  the  Bericht  Deutsch.  Bot.  OeselL,  and  W.  W. 
Bailey  has  an  article  on  the  general  structure  of  mosses  in  Am.  Natu- 
ralistj  an  Enumeratio.  The  list  of  plants  from  Southwestern  Texas  and 
Northern  Mexico,  collected  by  E.  Palmer,  to  wiiich  reference  is  given 
under  Phtenogams,  includes  mosses  and  hepaticas  determined  by  T.  P. 
James,  an  Enumerate. 

Muscorum  Europccorum,  by  Gravet  in  Nevue  Bryologique,  is  intended  to 
be  an  exchange  list  for  European  species.  The  seventh  part  of  Braith- 
waite's  British  Moss-Flora  includes  IHcranacece.  For  French  species 
we  may  mention  Husnot's  Flore  analytique  et  descriptive  d^s  mousses  du 
nord-ouest^  of  which  a  second  edition  has  l>een  published  with  a  gen- 
eral introduction  to  the  study  of  mosses,  and  the  first  part  of  Delogne's 
Cryptogamic  Flara  of  Belgium  mdudes  the  mosses  of  that  country.  In 
Germany  there  has  appeared  a  description  of  new  mosses  by  Limpricht 
in  the  Bericht.  Schles.  Gesell.,  and  a  paper  on  the  Sphagna  of  Flotow's 
herbarium  by  Warnstoif  in  Flora.  For  Italy  we  should  note  two  pa- 
pers, one  by  Saccardo  and  Bizzozera  on  the  mosses  of  X]m  Venetian 
district,  and  by  Bozzi  on  the  mosses  of  the  i)rovince  of  Pa  via.  Tlie 
Atti  Soc.  Gritt.  ItaL  have  a  first  installment  of  a  paper  on  the  bryologic 
flora  of  Catalina  by  Bottini,  Arcangeli,  and  Macchiati.  The  Central- 
hlatt  has  an  original  paper  by  Karl  Miiller,  entitled  Musci  Tschuctschici^ 
in  which  he  describes  a  number  of  new  species  from  a  little  known  region 
of  Northeastern  Asia.  Stephani  has  described  six  now  Hepaticce  in 
Hedwigia^  one  of  the  species  FruUania  Pennsylranica  collected  by  Ran 
being  also  described  in  the  Torrey  Bulletin.  Massalongo  and  Carestia 
have  a  paper  of  Hepaticoe  of  the  Apennines  in  the  Revue  Bryologique. 

Ferns  and  Higher  Cryptogams. — Of  general  works  we  may  mention 
Nomenclator  der  Oefasslryptogamenj  by  Carl  Salomon,  which  gives  the 
synonym  and  distribution  of  the  vascular  cr;>'ptogaui8  in  a  rx)nden8ed 
form.  Van  Tieghem's  Quelques  points  de  Panatomie  des  cryptogames  vas- 
oulaires  in  the  Bull.  Soc.  Bot.  France^  which  treats  of  certain  fossil  as 
well  as  living  types,  and  Potoni^'s  Structure  of  the  woody  bundle  in  the 
vascular  cryptogams  in  the  Report  of  the  Botanic  Garden  of  Berlin.  The 
last-named  journal  has  also  a  paper  by  Prantl  entitled  Systematische 
Ucbersicht  der  Ophioglosseen.  The  same  writer  has  a  i)aper  in  Bericht. 
Deutsch.  Bot  Oesell.  on  Uelminthostachys  zeylanica,  and  its  relations  to 
Ophioglossum  and  Botrychium.    The  Torrey  Bulletin  includes  the  greater 
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part  of  the  contributions  to  Forth  American  pteridology  for  1883.  The 
thirteenth  and  fourteenth  parts  of  Eaton's  New  or  Little  known  Ferns  of 
the  United  States,  include  a  number  of  new  forms,  principally  Western 
species.  In  Watson's  List  of  Plants  from  Southwestern  Texas  and  North- 
ern Mexico  there  is  an  enumeration  of  ferns  by  Eaton,  with  two  new 
species,  Cheilanthes  meifolia  and  Ch.  cinnamomea.  In  Fern  Notes,  No.  6, 
G.  E.  Davenport  records  the  occurrence  of  some  interesting  forms,  and 
the  Bulletin  also  contains  a  description  of  a  new  species  from  Arizona, 
Cheilantlies  Fringlei,  Davenport.  The  same  writer  has  a  i)aper  on  the 
distribution  of  ferns  in  the  United  States  in  t!ie  Proc,  Am.  Phil.  Soc.  A 
new  variety  of  Oamptosorus  rhizophyllus,  var.  inter medus,  is  described  by 
J.  C.  Arthur  in  the  Bot.  Gazette.  The  Development  of  tJie  Male  Prothal- 
Hum  of  the  field  horse-tail  is  tlie  subject  of  an  illustrated  paper  in  the 
Am.  Naturalist. 

dlmparatively  little  has  been  written  this  year  on  exotic  forms.  The 
most  extensive  work  is  Beddome's  Handbook  to  the  Ferns  of  British  India, 
Ceylon,  and  the  Malay  Archipelago.  The  Journal  of  Botany  has  a  Synop- 
sis of  the  genus  Selaginella,  b^'  J.  G.  Baker,  continued  through  several 
numbers.  Kuhn,  in  Bericht.  Beutsch.  Bot.  Oesell.,  has  an  account  of  the 
ferns  of  Socotra,  and  in  Bugler's  Jahrbuecher  Luerssen  refers  to  species 
from  Japan  and  the  Loo-Choo  Islands.  The  first  part  of  Adolph 
Oboruy's  Flora  of  Moravia  and  Austrian  Silesia  contains  the  vas(*.ular 
cryptogams  of  that  region.  In  the  Journal  of  Botany  Uance  describes 
seven  new  ferns  from  China  and  Formosa,  and  Baker  gives  a  list  of 
ferns  from  east  tropical  Africa,  including  two  new  si>ecies  collected  by 
Bev.  J.  Hannington. 

Pn^NOGAMS. 

Additions  to  our  knowledge  of  North  American  Phu^nogams  have 
been  very  numerous,  although  most  of  them  have  l)een  rather  brief  and 
in  the  form  of  notes  in  the  different  botanical  journals  published  in  this 
country.  The  most  important  paper  is  that  of  Professor  Gray  in  Proc. 
Am.  Acad.  Boston  on  Characters  ofneic  Compositce  with  revision  of  certain 
genera  and  critical  notes.  This  is  followe^l  by  Miscellafieous  Genera  and 
Species  in  which  a  considerable  number  of  new  forms  are  described  and 
synopses  of  American  species  of  Valerianella,  Buchnera,  and  OrtliocarpuH 
are  given  in  foot-notes.  The  eleventh  part  of  Sereno  Watsoji's  contri- 
butions to  American  botany  in  the  Proc.  Am.  Acad,  is  devoted  to  a  con- 
tinuation of  the  List  of  Plants  from  Southwest  Texas  and  Northern  Mex- 
ico, principally  collected  by  E.  Palmer  in  1879-'80.  This  i^ortion  in- 
cludes all  from  Gamopetalas  to  Aootyledons.  The  determinations  of  the 
species  of  Compositw  included  in  the  list  are  by  Professor  Gray.  The 
ferns  and  mosses  were  determined  by  D.  C.  Eaton  and  T.  P.  James. 
In  the  same  journal  is  a  Description  of  some  new  Western  Species  by 
Watson.  A  Supplement  to  Chapman^  Southern  Flora  has  been  issued, 
including  a  large  number  of  species  particularly  from  Florida^  which 
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were  not  discovered  at  the  time  the  Flora  was  published.  Dr.  Bngel- 
mann  has  a  iio*te  on  ViHs  palmata  Vahl  in  the  Bot  Oaz.  Dr.  Parry  has 
two  papers  in  Proo.  Davenport  Acad  8ci.;  one  on  ArctoBtaphyJos  in  which 
he  gives  an  account  of  the  species  of  the  genus  found  on  oar  Pacific 
coast;  the  other  on  New  Plants  from  Southern  and  Lower  OaUfamia  in- 
cluding species  of  PKacelia^  Ptelea^  PolygaUiy  and  Oilia;  Parry  also  de- 
scribes a  new  Oxytheca  luteola  from  the  Mohave  desert,  and  has  a  note 
on  Cucurbita  Califomica  in  Torrey  Bulletin.  In  the  same  journal  E.  L. 
Greene  describes  New  Western  Oompoaita  and  a  number  of  other  new 
Western  species,  and  in  the  Bot.  Oazette  he  has  an  article  on  Califor- 
sian  species  entitled  NotuUe  CalifornicoB.  M.  E.  Jones  has  Notes  from 
Nevada  and  Utah  in  Torr.  Bull.,  Notes  from  California  in  Bot.  €ha.j  and 
Ne^c  Plants  from  California  and  Nevada  in  Am.  Nat.  Jos.  P.  James 
gives  a  revision  of  the  genus  Clemattis  of  the  United  States  in  Joum.  8oe. 
Nat.  Hist.  Cincinnati.  The  Torrey  Bulletin  has  a  paper  on  Potamo0tans 
in  Western  New  York,  by  E.  J.  Hill;  a  description  of  a  new  Eleociharis 
diandray  by  C.  Wright;  Notes  on  the  AdirondaokSy  by  Professor  Pren- 
tiss; an  account  of  some  leafy  berries  of  Mitchella  repenSj  by  Professor 
Dudley,  and  an  account  of  some  Hybrid  Oaks  near  Washington^  by  Dr. 
Vasey. 

A  number  of  papers  on  the  grasses  of  the  United  States  have  ap- 
peared, of  which  we  may  specify  the  following :  The  Grasses  of  the  United 
StateSy  by  Dr.  Vasey,  special  report  No.  63  of  the  Agricultural  Depart- 
ment, in  which  the  genera  are  described  and  a  list  of  the  species  is 
given ;  new  species  of  grasses,  and  descriptions  of  two  new  species  from 
Oregon  and  Arizona,  by  Vasey,  in  Torrey  Bull.;  Notes  on  Spartina; 
List  of  Crosses  from  Washington  Territory y  and  List  of  Orasses  collected 
by  C.  O.  Pringle  in  Arizona,  by  F.  L.  Scribner,  in  Torrey  Bull.  Frank 
Tweedy  has  notes  on  the  Coniferce  of  Washington  Territory  in  Torr. 
Bull.y  and  Robert  Bidgway  gives  additions  and  corrections  to  the  list  of 
Native  Trees  of  the  Lower  Wabash  in  Bot.  Oaz.  The  Oazette  also  has 
Notes  on  Udible  PlantSy  by  Dr.  E.  L.  Sturtevant;  Notes  on  the  Virginia 
Creeper y  by  Meehan ;  Notes  from  Franconia,  by  W.  W.  Bailey,  and  on 
Eriodictyon  glutinosum  as  illustrating  evolution  by  Bothrock.  The  ^ffi. 
Nat.  has  Prof.  J.  M.  Ooulter^s  Development  of  a  Dandelion  Flower^  a 
paper  originally  read  at  the  meeting  of  the  Am.  Ass.,  and  an  abstract, 
by  Professor  Bessey,  of  Lojacono's  Revision  of  the  North  American  Tri- 
folii  in  Nuovo  Oiom.  Bot  The  Proc.  U.  8.  Nat.  Mus.  has  a  paper  by 
Lester  P.  Ward  on  Marsh  and  Aquatic  Plants  of  the  Northern  United 
StateSy  and  Notes  on  the  Natural  History  of  Labradory  including  the 
plants,  by  W.  A.  Steams.  Several  catalogues  have  appeared  during  the 
year,  of  which  we  may  mention  Maooun^s  Catalogue  of  Canadian  PlantSy 
including  PolypetaUdy  Catalogue  of  Native  and  Naturalized  Plants  of  the 
City  of  Buffalo  and  Vicinity  by  David  F.  Day,  including  cryptogams, 
as  well  as  ph»nogams ;  Flora  of  Worcester  County y  Massachusetts,  by 
Joseph  Jackson ;  Flora  of  Floyd  County y  Iowa,  by  J.  G.  Arthur,  and 
Flora  of  Oak  Island^  Massachusetts,  by  H.  A.  Young. 
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The  great  work  of  Hooker  and  Bentham,  Oenera  Plantarumj  was  com- 
pleted this  year  with  the  end  of  the  third  volume.  The  MonographicB 
Phanerogamarum  of  De  Candolle  has  been  continued  in  several  parts, 
including  Buraeracece  and  Anaca'rd%4icece  by  Engler,  Pontederiacew  by 
Solms-Laubach,  and  Cyrstandrece  by  G.  B.  Clarke,  the  last-named  article' 
being  illustrated  with  32  plates.  Engler's  Botaniscke  Jahrhuecher  has  a 
number  of  papers  on  phsenerogams,  among  which  may  be  enumerated 
the  editor's  Beitrdge  zur  Kenniniss  der  Aracem^  in  which  some  new  gen- 
era are  described ;  a  continuation  of  Koehne's  monograph  of  Lythnicece; 
Warming's  studies  of  the  family  of  Podoatemacece  and  Tropisohe  Frag- 
ment€y  including  the  development  of  Rhizaphora  with  illustrations.  The 
Jahrb.  Bot  Oart.  Berlin  has  a  monograph  of  Tumercicece  and  a  paper  on 
Rutacece  by  Urban. 

The  Journal  of  Botany  has-  a  paper  by  Masters  on  New  P<isHflor(Bj 
several  papers  by  Hance  on  Chinese  and  Formosan  plants,  particularly 
important  to  American  botanists  on  account  of  the  discovery  of  ad- 
ditional species  belonging  to  characteristic  genera  of  the  Eastern  United 
States;  descriptions  of  new  Bermuda  plants  by  Uemsley,  not  to  men- 
tion other  articles.  The  Jour.  Linn,  Soc.  has  an  article  by  Masters  on 
P<is9iflor€B  collected  by  E.  Andr6  in  Ecuador  and  New  Oranada,  and 
descriptions  of  a  large  number  of  Madagascar  plants  by  Baker.  In  In- 
erementa  Flora  Rossukb  Trautvetter  gives  additions  to  the  flora  of  Rus- 
sia, and  Kjellmann  has  published  two  valuable  papers  on  the  PhsBuo- 
gams  of  the  Vega  expedition  from  Northern  Siberia,  Nova  Zembla,  and 
Waigatsch,  giving  the  general  aspect  and  conditions  of  vegetation  of 
those  regions,  together  with  a  detailed  account  of  the  phssnogams  col- 
lected. Some  new  plants  from  the  Argentine  Republic  have  been  de- 
scribed by  Spegazzini  in  PlantCB  Novce  Austri-Americanai. 

A.  De  Candolle  in  NouvelUs  Remarques  sur  la  Nomenclature  Botanique^ 
a  pamphlet  of  80  pages,  considers  some  questions  which  have  arisen  in 
connection  with  his  ^^  Lois  de  la  Nomenclature  Botanique."  An  English 
translation  of  Poulsen's  Botaniscke  Microchemie  with  notes  by  Trelease 
has  been  published  by  Cassino.  Grant  Allen's  Flowers  and  their  Pedi- 
grees is  a  work  in  the  usual  vein  of  this  author,  who  has  during  the  year 
written  a  number  of  papers  on  plants  in  connection  with  evolution  in 
different  popular  journals.  The  Torrey  Bulletin  has  a  continuation  of 
Gerard  and  Britton's  List  of  State  and  Local  Floras  of  the  United  States 
and  a  series  of  biographies  of  some  North  American  botanist  was 
begun  in  the  Bot,  Oazette, 

Necrology  op  botanists,  1883, 

Anzi,  D.  M.    Died  at  Como,  April  19. 

Bianco,  Giuseppe.    Died  at  Avola,  Italy,  November  12,  »t  82. 
Bbeindl,  Alfred.    Died  at  Nabresina,  November  24. 
Cesati,  Baeon  Vinoenzo.    Born  at  Milan  May  24, 1806.    Died  at 
Naples,  February  13. 
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CoRRY,  Thomas  Hughes.  Drowned  on  August  4,  in  Loagli  Oill, 
Ireland,  while  botanizing  with  Charles  Dickson. 

Crewe,  Rev.  Henry  Harpur.    Died  September  7. 

Dickson,  Charles.    Died  August  4,  at  Laugh  Gill. 

DuvAL-Jouvife,  J.    Died  at  Montpellier,  France,  August  25. 

Fendler,  AUGUSTUS,    Died  at  Trinidad,  W.  I.,  November  27,  »t.  71. 

Gibson,  George  Stacey.  Born  at  Saffron  Walden,  England,  July 
20,  1818.    Died  at  London,  April  5, 1883. 

Heer,  Oswald.  Born  in  Glarus,  Switzerland,  August  31,  1809. 
Died  at  Lausanne,  September  27. 

KoLB,  B.    Died  at  Kissleg,  Wurtemberg,  May  14. 

Lauche,  Wilhelm.  Died  at  Wildpark  near  Potsdam,  Prussia, 
September  12,  jet.  57. 

Mueller,  Hermann.  Born  at  Miihlberg  September  28,  1829. 
Died  at  Prad,  Tyrol,  August  26. 

Nitschee,  Theodor.  Died  at  Miinster,  Westphalia,  August  30, 
jBt.  50. 

Parker,  Charles  F.    Died  at  Camden,  N.  J.,  September  7. 

Pedicino,  Nicola  Antonio.  Born  in  1839.  Died  at  Naples,  Au- 
gust 2. 

PosELGER,  H.    Died  at  Berlin,  Prussia,  October  4. 

Kuhmer,  Gustav.  Died  at  Schmalkalden  near  Berlin,  Prussia, 
August  23. 

Spreitzenhoper,  G.  C.    Died  at  Kierling  near  Vienna,  July  28. 

Steele,  William  Edward.    Died  May  6,  set.  66. 

Wood,  Rev.  Robert.  Born  at  Tallentire  December  18, 1796.  Died 
at  Wigton,  England,  March  15. 

Young,  Alfred  Robson.  Born  at  York,  England,  January  14, 
1829.    Died  at  Brooklyn,  N.  Y.,  April  12. 


ZOOLOGY. 


By  Prof.  Theodore  Gill. 


.     INTBODUOTION. 

The  i>rogre88  of  Zoology  during  1883  has  been  unattended  by  any 
Btartliug  discoveries,  but,  nevertheless,  has  not  been  less  real  than 
during  the  past.  Not  the  least  unimportant  of  the  events  that  has  at 
least  given  a  new  impulse  to  scientific  investigation,  and  caused  a  kind 
of  census  and  review  of  past  acquisitions  to  be  made,  was  what  has  been 
justly  called  ^^The  Great  International  Fisheries  Exhibition'' held  in 
London  during  the  summer  and  autumn  of  the  year.  The  exhibit  was 
very  large,  the  numbers  of  visitors  were  unexpectedlj'  great  (and  expec- 
tations were  high),  and  a  large  surplus  in  money  gains  was  the  result. 
The  greatest  gain,  however,  was  in  the  knowledge  acquired,  the  numer- 
ous publications  which  were  the  direct  outcome  of  the  exhibition, 
and,  above  all,  the  impulse  to  new  investigations.  As  one  of  the  re- . 
suits,  is  a  movement  to  organize  and  equip  a  well-provided  laboratory 
at  some  central  point  on  the  English  coast  where  facilities  may  be  had, 
such  as  have  given  the  Naples  zoological  station  a  world-wide  renown. 
One  of  the  most  important  zoological  publications,  at  least  as  far  as 
American  zoologists  are  concerned,  is  a  ''  Synopsis  of  the  Fishes  of 
North  America,"  published  by  Messrs.  Jordan  and  Gilbert.  It  supplies, 
as  well  as  could  be  expected  in  the  present  condition  of  Ichthyology,  a 
great  want,  and  one  that  has  long  been  felt.  A  quite  extended  notice 
of  the  work  will  be  found  in  the  subsequent  pages  of  this  report. 

As  in  the  previous  reports,  the  language  of  the  original  from  which 
the  abstract  is  compiled  is  generally  followed  as  closely  as  the  case 
will  permit.  It  has,  however,  been  found  necessary  to  limit  the  ab- 
stract to  the  illustration  of  the  prominent  idea  underlying,  the  origi- 
nal memoir,  and  pass  by  the  proofs  and  collateral  arguments.  At  the 
same  time  it  has  been  often  attempted  to  bring  the  new  discovery  into 
relation  with  the  previous  status  of  information  respecting  the  group 
under  consideration.  As  to  the  special  discoveries  recorded,  they  have 
been  generally  selected  (1)  on  account  of  the  modifications  the  forms 
considered  force  on  the  system;  or  (2)  for  the  reason  that  they  are  or 
have  been  deemed  to  be  of  high  taxonomic  importance;  or  (3)  because 
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the  animalR  per  se  are  of  general  interest ;  or,  finally,  (4)  In'icauHe  they  are 
of  special  interest  to  the  American  naturalist.  Of  course  zoologists 
cultivating  limited  fields  of  research  will  find  in  omissions  cause  for 
censure,  and  may  urge  that  discoveries  of  inferior  importance  have 
been  noticed  to  the  exclusion  of  those  better  entitled  to  it.  It  Is  freely 
admitted  that  this  charge  may  even  be  justly  made;  but  the  limits 
assigned  to  the  record  have  been  much  exceeded,  and  the  recorder 
has  studied  the  needs  of  the  many  rather  than  of  the  few.  The  sum- 
mary is  intended,  not  for  the  advanced  scientific  student,  but  for  those 
who  entertain  a  general  interest  in  zoology  or  some  of  the  better  known 
classes. 

A  very  partial  bibliography  of  noteworthy  memoirs  and  works  relat- 
ing to  different  class  of  animals  is  supplied,  and  will,  it  is  hoped,  prove 
to  be  of  use  to  those  to  whom  the  volumino'us  bibliographies  and  rec- 
ords of  progress  in  science  are  inaccessible.  Instead  of  being  inserted 
at  the  head  of  each  class  to  which  the  respective  memoirs  relate,  as  in 
the  last  rex)ort,  the  whole  is  brought  together  at  the  end. 

It  has  been  a  difficult  matter  to  select  the  titles  which  might  be 
most  advantageously  introduced  in  a  limited  report  like  the  present. 
Articles  of  a  general  interest  or  of  special  impoitance  as  contributing 
to  throw  light  on  the  affinities  of  certain  groups  have  been  given  the 
first  place.  ^Necessarily  many  very  important  papers  have  not  be^n 
referred  to,  and  very  few  descriptive  of  species  have  been  admitted,  and 
only  when  unusual  interest  attaches  to  the  new  species  or  the  groups 
which  they  enlarge. 

The  compiler  desires  to  make  special  acknowledgment  for  most  mate- 
rial assistance  to  the  Zoologischer  Anzeiger  of  Professor  Carus  and  to  the 
Journal  of  the  Royal  Microscopical  Society. 
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I.   GENERAL  ZOOLOGY. 
H.   PROTOZOANS. 

Sporozoans;  Khizopods;  Infusorians. 

III.  PORIFERS. 

Sponges. 

IV.  CCELENTERATES. 

Polyps;  Acaleps. 

V.  EOHINODERMS. 

Grinoids;  Asteroids;  Echinoids;  Holothurians. 

VI.   WORMS. 

Platyhelminths;  Nematelminths;  Annelids. 

VII.   ARTHROPODS. 

Merostomes;  Crustaceans;  Arachnids;  Insects. 

nil.  MOLLUSCOIDS. 
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IX.  MOLLU8KS. 

Acephals;  Gastropods;  Gephalopods. 
X.  Yebtbbbates. 

Fish-like  Vertebrates;  Leptocardians;  Myzonti^;  Fishes;  Am- 
phibians; Eeptiles;  Birds;  Mammals. 

I.  GENEBAL  ZOOLOGY. 

The  deep-sea  fauna. — Prof.  T.  Fnchs  has  sought  to  ascertain  ''what 
18  to  be  understood  by  the  term  ^deep-sea  fauna,'  and  by  what  phys- 
ical conditions  is  its  occurrence  governed."  He  recalls  that  (1)  the  limit 
to  which  sea-weeds  descend  is  about  30  fathoms,  that  (2)  the  reef-build- 
ing corals  decrease  perceptibly  below  8  fathoms,  ''  and  a  depth  of  20 
fathoms  is  generally  regarded  as  their  extreme  limit,"  and  that  (3)  <<  a 
third  important  element  of  the  littoral  fauna  consists  of  the  beds  of 
large  bivalves  "  which  appear  "  no  longer  to  occur  below  20  fathoms." 
It  is  claimed  <<  that  fully  two-thirds  of  the  whole  of  the  littoral  marine 
animals  are  more  or  less  intimately  connected  with  one  or  other  of  these 
three  assemblages,"  and  that  ^Mt  follows  directly  that  the  great  ma- 
iority  of  the  littoral  animals  cannot  descend  much  below  30  fathoms  in 
the  sea."  It  is  then  claimed  that  ^^  the  great  mass  of  littoral  animals  do 
not  descend  in  the  sea  much  beyond  30  fathoms,  aod,  on  the  other  hand, 
that  at  a  depth  of  90  fathoms  the  fauna  already  everywhere  shows  the 
marked  type  of  the  deep-sea  fauna."  As  to  the  relations  between  the  lit- 
toral and  deep-sea  faunae.  Professor  Fuchs  thinks  "  we  are  in  a  position  to 
lay  down  a  more  exact  boundary,"  and  comes  to  the  conclusion  that  the 
^^  long  series  of  facts  from  dififerent  seas  indicate  very  accordantly  a 
depth  of  about  50  fathoms  as  that  critical  zone  in  which  is  situated  the 
great  turning  point  that  separates  the  littoral  from  the  deep-sea  fauna; 
and  we  are  therefore  justified  in  regarding  the  line  of  50  fathoms  as  an 
ideal  boundary  between  the  littoral  and  the  deep-sea  fauna."  It  is  added 
that  "  it  is  very  interesting  to  observe  that  this  depth  is  pretty  nearly  the 
same  in  all  seasj^  but  that  between  the  tropics  the  separation  of  the  lit- 
toral and  deep-sea  fauDse  is  "  to  a  certain  degree  real."  Moreover,  in 
those  regions  "  below  a  depth  of  30  fathoms  there  follows  an  extremely 
sterile  region,  with  few  animals."  Within  the  tropics,  in  fact,  the  littoral 
fauna  would  be  separated  from  the  deep-sea  fauna  by  '^  a  comparatively 
sterile  region  extending  about  from  30  to  90  fathoms."  Such  an  inter- 
mediate region  is  said  to  be  unknown  in  temperate  and  cold  seas. 

As  to  the  cause  of  the  limitation  of  the  faunsB,  it  is  claimed  that  <'  light 
is  the  most  powerful  factor  amongst  all  the  agents  which  influence 
life  upon  the  earth."  It  is  urged  that  "  the  diflference  which  is  produced 
in  the  fauna  of  the  sea  by  its  conditions  of  light  is  no  other  than  that 
which  we  distinguish  as  littoral  fauna  and  deep-sea  fauna;  in  other 
words,  that  the  littoral  fauna  is  nothing  but  the  fauna  of  light,  and  the 
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knowledge,  M.  Yiguier,  has  recently  discussed  the  subject  in  the  Revue 
Philo8aphiqu€j  and  i^nblished  a  memoir  on  the  subject  of  the  sense  of 
orientation  and  its  organs,  and  he  co-ordinates  the  faculty  with  a  per- 
ception or  perceptibility  of  magnetic  currents.  {Jour,  Franklin  InsUj 
vol.  XV.) 

Influence  of  canals  in  extension  of  geographical  range  of  species. — As  was 
naturally  supposable,  the  Suez  Canal  has  been  the  means  of  dispersing 
various  animals  of  the  respective  seas  which  it  connects  and  effecting 
a  limited  interchange  of  the  two  faunsB.  On  the  one  hand,  the  Umbrina 
cirrhosa  (related  to  the  king-fish  of  the  United  States)  and  the  Labrax 
lupus  (a  relation  of  the  stpped  bass)  have  made  their  way  through  into 
the  Bed  Sea ;  and,  on  the  other,  the  Pristipoma  stridens  and  Crenidens 
Forskali  have  passed  from  the  Bed  Sea  into  the  Mediterranean.  With 
these  fishes  invertebrates  of  various  kinds  have  also  passed  and  crossed 
each  other's  way  into  the  opposite  seas.  The  many  facts  bearing  on  this 
case  have  been  recorded  by  Professor  Keller,  of  Zurich. 

II.  PEOTOZOANS. 

Sporozoans, 

A  peculiar  Gregarinid. — A  number  of  new  forms  of  GregarinidsB  have 
been  discovered  and  examined  by  A.  Schneider,  and  among  them  is  one 
of  special  interest.  It  was  found  in  the  digestive  tube  of  OlomeriSy  one 
of  the  diplopod  myriopods,  and  has  been  named  Onemidospora  lutea. 
^^  It  is  remarkable  for  the  characters  of  its  protomerite,  the  contents  of 
which  are  formed  by  two  masses,  distinguishable  by  various  characters. 
The  lower  has  finely  granular,  the  upper  highly  refractive,  and  appar- 
ently fatty  contents,  and  is  of  greenish  and  not,  as  the  others,  of  a  yel- 
low or  brown  color."  (Arch.  Zool.  Exper.  et  Oen.j  vol.  x,  pp.  423,  450; 
J.  JB.  M.  8.  (2),  vol.  Ill,  p.  675). 

Rhizopods. 

EndoparasiticAmcebw. — Some  interesting  observations  have  been  made 
by  Grassi  on  Amo&bsB  parasitic  in  the  ChsBtognathous  worms.  Six  kinds 
of  Ghsetognaths  are  found  in  the  straits  of  Messina,  where  that  natural- 
ist pursued  his  investigations,  and  in  all  of  them  Amo&bsB  of  one  kind 
or  another  were  found ;  they  were  of  two  species — A.  sagittce  (or  chceto- 
gnathi)  and  A.  pigmentifera^  a  new  species,  and  chiefly  harbored  in  the 
caudal  chamber  and  vasa  deferentia  (rarely  in  the  co&lom)  of  the  adult 
or  adolescent  sagittids,  but  not  in  the  young.  (The  A.  pigmentifera  was 
found  in  two  species  of  Spadella.)  The  endoplasm  in  both  species  of 
Amoeba  contains  a  number  of  granules  which  are  considered  to  be  of  a 
fatty  nature,  and  these  are  supposed  to  constitute  a  reserve  of  nourish- 
merit.  Beproduction  is  effected  by  modification  of  the  internal  struct- 
ufi*  of  the  body,  resulting  in  its  breaking  up  in  a  number  of  corpuscules 


704  SCIENTIFIC   RECORD   FOR    188S. 

contaiiiiug  granules,  but  still  united  by  the  body- wall  of  the  parent ; 
when  they  separate  they  are  flattened  bodies  7-lOOOthB  millimeters  long 
and  3-lOOOths  thick,  and  of  an  oval  contour ;  from  one  pole  there  issues 
a  flagellum  twice  as  long  as  the  boiiy.  It  is  thought  by  Grass!  that 
their  development  tends  to  approximate  the  Amcebw  to  the  ManerWj  and 
the  forms  studied  by  him  are  supposed  to  have  many  connections  with 
Protomyxomyces  dprinarius  of  Cunningham.  {Arch,  Ital,  de  Biologiej 
vol.  II,  pp.  402,  444 ;  J.  R.  M.  8.  (2),  vol.  ni,  3,  p.  674.) 

In/tisoriana. 

New  parcmtic  Fl^ngellates. — Dr.  Grassi  has  investigated  the  endopar- 
asitic  "  Protista  "  and  recognizes  five  families  of  Flagellata.  He  sat- 
isfied himself  that  the  number  of  flagella  is  of  but  little  taxonomic  im- 
portance, and  bases  his  families  oli  the  condition  of  the  extremities  and 
especially  of  the  posterior.  One  of  the  families  recognized  was  based 
on  a  newly  discovered  type,  the  Trichomonas  melolonthWy  found  in  the 
beetle  indicated.  The  family — called  Trichomonadidie — is  distinguished 
by  the  tapering  of  the  posterior  extremity  and  the  development  of  sev- 
eral flagella  as  well  as  trichocyst-like  bodies  at  the  anterior  extremity. 
Megastomidea  and  Lophomouadidea  are  two  families  proposed  for  pre- 
viously known  forms.  (Arch.  Ital.  de  Biol.,  vol.  Ii,  pp.  402,  444 ;  J.  E, 
M.  S.  (2),  vol.  m,  pp.  673,  674). 

in.    POBIFERS. 

Sponges, 

The  mode  of  boring  of  Clione. — The  means  by  which  the  celebrated 
boring-sponge  Clione  finds  its  way  into  shells  and  other  hard  sub- 
stances has  long  been  a  matter  of  doubt  and  dispute.  Becent  obser- 
vations have  been  made  by  H.  Nassonow,  and  he  has  attempted  to 
answer  esi)ecially  two  questions — (1)  how  the  sponge  excavates  hard 
calcareous  structures  and  completes  its  destructive  work,  and  (2)  the 
efl'ect  of  its  i)arasitic  habit*  on  the  sponge  itself. 

For  the  solution  of  the  first  question  young  sponger  were  cultivated 
on  thin  transparent  calcareous  lamellae.  ^^The  larvae,  after  a  free  stage, 
settled  on  the  plates,  and  soon  a  rosette-shaped  mark  appeared ;  the 
sponge  gave  oft'  thin  processes,  which  passed  into  the  substance  of  the 
plate  and  followed  the  contour  lines  of  the  rosette;  about  a  day  after 
the  sponge  settled  a  rosette-shaped  particle  was  taken  out  of  the  plate; 
the  body  of  the  sponge  entered  the  depression  thus  formed,  took  the 
particles  into  and  then  cast  them  out  of  its  body.  Toward  the  evening 
of  the  day  of  observation  the  rosette-shaped  marking  had  totally  dis- 
appeared, and  its  place  was  taken  by  a  small  pit;  into  this  the  sponge 
contracted  the  greater  part  of  its  body.  Chemical  as  well  as  mechani- 
cal agencies  appeared  to  be  at  work,  but  the  demonstration  of  the  pres- 
ence of  the  acid  was  prevented  by  the  strong  alkaline  reaction  of  the 
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sea- water.  Oouirary  to  tho  view  of  Hancock,  Nassonow  thinks  that  tin' 
spicules  of  the  sponge  take  no  part  in  the  boring  operation;  indeed, 
tho  young  sx)onge  began  before  it  had  developed  any  skeletal  struct- 
ures, not  to  say  before  it  had  completely  taken  on  the  other  characters 
of  the  adult.^ 

With  reference  to  the  second  question,  it  is  contended  that  one  <>1' 
the  results  of  the  parasitism  of  Clione  is  the  peculiar  moile  of  ovulation, 
in  that  the  si>onge  appears  to  pass  its  eggs  into  the  water,  where  tho.\ 
become  fertilized,  whereas  in  other  sponges  the  eggs  pass  into  the  bod> 
of  the  animal  and  are  there  fertilized.  (Zeitschrift  fur  wiaaench.  ZooL, 
vol.  XXXIX,  pp.  295-308,  2  pi.;  J.  E.  M.  8.  (2),  vol.  IV.,  pp.  65-66.) 

A  supposed  new  animal  type. — A  peculiar  and  unknown  organism  Wcos 
found  by  Prof.  F.  E.  Schulze  in  the  salt-water  aquarium  of  the  Zoologi- 
cal Institute  of  Oraz.  It  was  a  thin,  lamelliform  object,  a  few  millime- 
ters in  diameter  and  0.02™™.  thick,  translucent,  but  of  a  grayish-whit i* 
color,  and  of  a  variable,  constantly  changing  form.  When  at  rest  it 
ha(l  usually  a  rounded  contour,  but  it  could  elongate  itself  into  a  lou.iir 
and  variously  curling  thread-like  form.  Its  movements,  however,  were 
very  slow  and  scarcely  observable,  as  the  animal  crept  along  upon 
its  under  surface.  The  entire  surface  was  ciliated.  ^^  Close  under  tlic 
upper  surface  is  a  layer  of  highly  refractile  balls  from  5^  to  8^  in  diam- 
eter and  distributed  pretty  evenly;  besides  these  there  are  other  balls 
nearer  the  under  surface,  which  seem  to  be  essentially  different  from 
those  first  mentioned.  There  is  no  indication  of  internal  organs,  nor 
of  only  bilateral  or  radiate  symmetry ;  the  organism  is  uniaxial."  But 
what  is  of  more  importance  from  a  systematic  point  of  view  than  any 
of  the^e  details  is  the  intimate  structure.  There  are  two  different  epi- 
thelial layers  of  cells,  which  form  respectively  its  upper  and  lower  sue 
faces,  and  between  them  is  a  fully  developed  layer  of  connective  tissue. 
There  are,  in  fact,  three  layers,  which  are  comparable  with  the  ecto 
derm,  mesoderm,  and  entoderm  of  Metazoans  generally.  Whether,  how- 
ever, the  several  layers  of  the  unknown  organism  are  really  homolo- 
gous with  them  may  be  regarded  as  uncertain  till  the  development  of 
the  animal  is  known.  What  the  affinities  of  the  animal  are  is  also  quiu> 
doubtful.  It  was  under  observation  by  Professor  Schulze  for  about  a 
year,  but  showed  no  sign  of  metamorphosis  or  reproduction.  Its  struct- 
ure, exhibited  in  the  development  of  the  several  layers,  removes  it  from 
the  Protozoans,  but  this  is  merely  negative  evidence.  Mr.  0.  S.  Minot 
has  suggested  that  it  was  the  larva  of  a  sponge,  but  there  are  objections 
to  this  view.  The  name  conferred  on  the  organism  is  Trii^hopla^  ad- 
hcerenSj  the  generic  name  containing  an  allusion  to  the  plate-like  foriti 
and  its  ciliated  surface,  and  the  specific  recalling  the  manner  in  whicli 
It  clings  to  the  substance  on  which  it  moves.  {ZooL  Anzeigefy  vol.  vi,  pp. 
92-07 ;  Joum.  Royal  Mtc.  Soc.  (2),  vol.  in,  pp.  350-351 ;  ScienoCj  vol.  i,  p. 
305.) 

H.Mis.6] 
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IV.   CCELBNTERATES. 

Polyps, 

A  new  type  of  Pennatuloid  Polyps, — A  remarkable  form  of  Pennatnloid 
polyps  has  been  recently  discoverecl  by  Messrs.  Koreu  and  Danielssen 
in  a  special  work  on  New  Alcyonids,  Gor^onids,  and  Pennatnlidsof  the 
Norweg^ian  fauna;  it  has  been  named  Omidul  mirabUis^  and  siiecimens 
were  obtained  in  the  fjord  of  Throndheim  at  a  depth  of  180  fathoms, 
attached  to  Oculina  prolifera.  This  form  represents  a  peculiar  "  sec- 
tion" of  Pennatulida,  called  "  Gonduleae,"  distinguished  by  the  fixed 
rachis  with  developed  bilateral  lobes,  furnished  with  long  calcareous  spi- 
cules. The  Gondulidae  were  defined  as  Pennatulida  Gonduleod,  having 
"  a  polypidom  without  a  stalk,  fixed,  furnished  with  bilateral  pinnules  in 
which  are  calcareous  spicules,  having  along  its  center  a  canal  divided 
by  four  valves  into  as  many  longitudinal  canals."  In  other  words,  they 
are  Pennatulida  Gonduleae  with  a  fixed,  stalkless,  bilateral  polypidom, 
having  a  rachis  with  a  hollow  canal  divided  by  four  converging  longi- 
tudinal septiform  valves,  and  on  each  side  with  subspiral  polypigerous 
lidges,  fortified  by  calcareous  spicules. 

A  deep-sea  cancrisocial  Actinian, — Several  cases  of  association  of 
polyps  with  decapod  cnistaceans  have  been  recorded  (e.  ^.,  Cancrisocia 
expansa  with  a  Dorippe^  Sagartia  parasitica  with  an  Eupagunis  bernhar- 
dus)j  but  an  instance  recently  discovered  seems  to  be  worthy  of  notice 
in  this  place  on  account  of  the  habitat  of  the  associates  and  the  extent 
to  which  the  association  has  been  verified.  The  polyp  has  been  de- 
scribed as  a  new  species  by  Professor  Verrill  under  the  name  Epizoan- 
thus  pagurophiluSj  and  about  400  specimens  were  obtained  at  one  station 
(947,  89  miles  S.  by  S.  J  W.  from  Gay  Heiul,  Mass.),  at  a,  depth  of  312 
fathoms,  but  all  a880ciate<l  with  a  hermit  crab,  the  Parapagurus pilo- 
simanus.  The  polyp  is  evidently  "a  true  commensal,  forming  out  of  its 
own  tissues  the  habitation  of  the  crab;  and  liithert<j  it  has  not  been 
found  elsewhere  than  upon  the  back  of  this  particular  species  of  crab, 
which  likewise  has  not  been  found  without  its  polyp."  The  associates 
were  previously  obtained  ''  by  the  Gloucester  halibut  fishermen  in 
deep  water,  oft*  Nova  Scotia,"  and  by  Professor  Verrill  in  1880.  {Am. 
J.  So.  (3),  vol.  XXIII,  p.  137.) 

Acaleplis. 

Beappearajice  of  lAmnocodium. — It  is  noteworthy  that  the  fresh- water 
medusa,  named  Limnocodium  Sowerbii^  which  appeared  in  numbers  in 
June,  1880  and  1881,  in  the  Victoria  regia  tank  in  London,  did  not  de- 
velop at  all  in  1882.  It  made  its  reappearance,  however,  in  1883  in 
the  tank,  but  earlier  than  in  the  previous  years,  being  discovered  April 
28.  The  tank  had  remained  empty  during  the  preceding  winter,  and 
was  filled  with  water  on  March  8.    {Naturej  vol.  xxvui^  p.  7.) 
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v.— EOHINODERMS. 

Crinoids. 

Saaal  plates  of  Crinoids. — It  has  be«n  asserted  that  some  Grinoids-- 
for  example,  those  of  the  family  Eugeniacrinidae — were  destitute  of  basal 
plates.  Mr.  P.  H.  Carpenter  investigated  representatives  of  the  family 
named,  and  was  convinced  that  ^Hhe  supposed  absence  of  basals  in  cer- 
tain Crinoids  mostly  rests  upon  empirical  reasoning  alone;  and  that 
when  we  come  to  inquire  into  the  matter  rationally,  i.  e.,  from  the  point 
of  view  of  morphology,  we  not  only  find  good  reason  to  believe  in  the 
existence  of  those  plates,  but  also  that  their  supposed  absence  involves 
considerable  morphological  difficulties."  (Ann,  and  Ma>g,  Nat.  Hist.  (5), 
vol.  XI,  pp.  327-334.) 

New  orders  of  Crinoids. — Mr,  S.  A.  Miller,  in  the  second  edition  of  his 
American  PalsBOzoic  Fossils,  has  proposed  to  isolate  several  of  the  family 
types  of  Crinoids  as  distinct  orders.  The  Agelacrinidae  have  further  the 
name  Agelacriuoidea,  the  LichenocrinidsB  constitute  the  order  Licheno- 
crinoidea,  and  the  ordinal  name  Myelodactyloidea  is  intended  for  a  group 
of  two  families — the  Myelodactylidce  and  Cyclocystoidae.  The  charac- 
ters given  to  these  groups  appear  to  be  scarcely  those  requiring  recogni- 
tion as  orders. 

Asteroids. 

Number  of  Ophinroids. — In  connection  with  a  "Eeport  on  the  scientific 
results  of  the  voyage  of  H.  M.  S.  Challenger  "  (Zoology,  vol.  v,  part  14), 
the  Hon.  Theodore  Lyman  has  attempted  to  enumerate  all  the  species 
of  the  order  described  up  to  the  time  of  publication.  Not  less  than  167 
new  species  and  20  new  genera  were  found  in  the  collections  made  by 
the  famous  expedition. 

Echinoid-s. 

Physiology  of  the  Echinoids. — If  a  sea-urchin  or  Echinus  is  turned 
mouth  upwards  it  will  commence  to  right  itself,  and  does  so  by  using 
two  or  more  adjacent  rows  of  pedicels.  Whether  the  consequent  en- 
deavor was  due  to  the  co-ordinating  influence  of  a  nerve  center,  or 
whether  it  was  the  result  merely  of  the  serial  action  of  the  pedicels,  Wiis 
uncertain,  although  various  experiments  tended  to  show  that  the  action 
must  be  due  in  part  at  least  to  the  co-ordinating  influence  of  a  nerve 
center.  Mr.  Romanes  considers  that  he  has  now  settled  the  question 
by  a  device  suggested  by  Mr.  F,  Darwin. 

A  sea-urchin  was  placed  back  downward  in  a  bottle  filled  to  the  brim 
with  water  and  then  corked  up.  The  whole  was  then  placed  on  the 
rotating  apparatus  used  by  the  Darwins  in  their  experiments  on  the 
geometrism  of  plants,  and  the  sea-urchin  was  continuously  rotated  in  a 
'Vertieai  plane.    While  rotation  was  continued  the  sea-urchin  made  no 


708  SCIENTIFIC   EECORD   FOR   I88S. 

attempt  to  turn  itself,  but  when  within  twa  or  thr.  e  minutes  of  its  ces- 
sation it  commenced  to  do  so.  Moreover,  if  allowed  to  do  so  until  it 
had  raised  itself  into  the  equatorial,  or  any  other  intermediate  position, 
if  rotation  was  resumed,  the  sea-urchin  remained  in  the  position  it  had 
then  gained  as  long  as  it  lasted.  ^'  Therefore  no  doubt  could  be  enter- 
tained that  the  effect  of  the  rotation  was  that  of  confusing,  as  it  were, 
the  co-ordinating  influence  of  a  nerve  center,  the  stimulus  to  the  opera- 
tion of  which,  in  the  absence  of  rotation,  is  gravity."  {Joum.  Linn.  Soc. 
Londony  Zooly  vol.  xvii,  pp.  131-137;  J.  R.  M.  8.  (2),  v.  iii,  pp.  660-061.) 

Holothurians. 

The  feeding  of  Holothurians. — ^The  celebrated  Darwin,  in  his  work  on 
Coral  Beefs  (p.  14),  stated,  on  the  authority  of  another,  that  the  Holo- 
tburiaus  subsisted  on  living  coral.  The  question  has  been  lately 
investigated,  and  an  advance  made  in  a  knowledge  of  the  economy  of 
those  animals.  Surgeon-Msyor  H.  B.  Ouppy,  of  the  British  navy,  un- 
dertook experiments  at  St.  Christoval,  one  of  the  Solomon  Islands, 
which  satisfied  him  that  it  was  dead  and  not  living  coral  that  the  Holo- 
thurians  ingested.  They  selected,  however,  <*  those  feeding  grounds 
where  the  attachment  of  molluscs,  zoophytes,  and  stony  algse  had  to 
some  degree  loosened  the  surface  of  the  rock."  One  of  the  Holothuriau 
species  which  the  surgeon  studied  was  12  to  15  inches  long.  From 
three  independent  observations  on  this  species  it  was  found  that  the 
amount  of  coral  sand  voided  by  each  individual  daily  was  not  less  than 
two-fifths  of  a  pound  avoirdupois.  ^* At  this  rate  some  fifteen  or  sixteen 
of  these  animals  would  discharge  a  ton  of  sand  from  their  intestinal 
canals  in  the  course  of  a  year,  which  represents  almost  18  cubic  feet  of 
the  coral  rock  forming  the  flat  on  which  these  creatures  live." 

The  raison  d^etre  and  mode  of  ingestion  of  the  Hoiothurians  have  been 
dxplaiued  by  Mr.  W.  Saville  Kent.  That  the  Hoiothurians  are  not  de- 
vourers  of  living  corals  is  shown  in  connection  with  different  facts,  but 
especially  from  the  circumstance  that  several  were  kept  in  a  tank  con- 
taining sea-anemones  and  corals  without  interfering  with  them  in  any 
way.  All  they  require  is  derived  from  the  coral  or  shell  dibria  with 
which  they  are  constantly  associated.  At  first  sight  this  material  would 
appear  to  be  in  the  last  degree  adapted  for  the  sustenance  of  such 
highly  organized  animals,  but,  as  may  be  confirmed  at  any  time  by  in- 
vestigation, ^^  shell-sand,  gravel,  and  other  dibris  forming  the  super- 
ficial layer  at  the  bottom  of  the  water,  when  exx)Osed  to  the  light,  is 
more  or  less  completely  invested  with  a  thin  pellicle  of  Infusoria,  Dia- 
toms, and  other  microscopic-animal  and  vegetable  growths."  It  is  upon 
these  minute  organisms  that  the  Holothurise  feed,  swallowing  both  them 
and  the  shelly  or  other  matter  upon  which  they  grow,  much  in  the  same 
way  as  we  might  subsist  on  cherries,  swallowing  stones  and  all. 

It  is  by  means  of  the  tentacles  which  surround  the  anterior  extremity 
tli&t  the  Hoiothurians  seize  their  food.    Cucumarise  of  two.  kinds — C.  d^rn^ 
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munis  and  C  pentactes — were  the  special  subjects  of  Mr,  Kent's  obser- 
vations thus  recorded,  the  former  sometimes  attaining  a  length  of  a 
foot  and  the  other  about  half  the  size  of  the  larger.  The  tentacles  are 
ten  in  number  and  developed  as  '^  extensively  ramifying  pedunculate 
plumous  or  dendriform  tuft«  stationed  at  equal  distances  around  the 
oral  opening."  These,  when  the  animals  are  ^'on  the  full  feed,"  are  in 
constant  motion,  ''each  separate  dendritic  plume  in  turn,  after  a  brief 
extension,  being  distally  inverted  and  thrust  bodily  nearly  to  its  base 
into  the  cavity  of  the  pharynx,  bearing  along  with  it  such  fragments 
of  sand  and  shelly  matter  as  it  had  succeeded  in  laying  hold  of."  As 
soon  as  a  tentacle  obtains  a  supply,  it  is  thrust  into  the  mouth,  and  one 
or  another  is  always  moving  toward  or  in  the  mouth. 

The  supply  thus  taken  in  is  probably  ground  down  by  "  the  charac- 
teristic teeth  that  arm  the  pharynx,"  and  the  sand-reduced  remains, 
divested  of  their  living  contents,  are  in  time  discharged  by  the  anal 
cavity. 

Another  gentleman,  from  certain  observations  in  Bermuda  and 
Jamaica,  "fancied  that  they  were  catching  swimming  creatures,"  and 
thought  that  his  observations  were  supported  by  "a  fine  specimen  from 
the  zoological  station  at  Naples,  which  has  a  half-swallowed  fish  pro- 
truding from  its  mouth."  The  fish  in  question  was,  however,  probably 
a  FierasfeTy  which  is  a  parasite  of  the  Holothurian,  and  enters  and 
departs  from  its  cavity  voluntarily.  (Naturey  vol,  xxviij  pp.  7-8,  433, 
608.) 

VI.   WORMS. 

Nematelminths. 

A  nematoid  warm  parasitic  on  the  onion. — The  common  onion,  it  seems, 
is  sometimes  infested  with  a  parasite  in  the  shape  of  a  nematoid  or 
threadworm.  The  animal  has  been  discovered  and  described  by  J. 
Chatin  as  a  new  species  of  the  genus  Tylenchus,  It  has  considerable 
resemblance  to  the  Anguillula  of  wheat.  In  its  larval  state  it  pene- 
trates into  the  bulb  and  disorganizes  the  central  tissue,  converting  the 
fibro-vascnlar  bundles  into  a  brownish-pultaceous  mass.  In  the  course 
of  ensuing  growth  the  sexual  organs  become  developed  and  offspring 
appear  as  claviform  larvie.  These  may  escape  through  the  destruction 
of  the  bulb  and  fall  to  the  ground.  If  the  earth  is  sufficiently  damp 
they  wanTler  about,  but  if  it  is  dry  they  are  quiescent  uijtil  moisture 
ensues.  They  then  seek  the  bulbs  of  the  onion,  and  those  that  succeed 
complete  the  normal  cycle  of  life.  If  the  worm  finds  entrance  into  an 
animal  it  is  passed  out  with  the  faeces,  neither  becoming  encysted  nor 
undergoing  any  further  development.  It  is  urged  that  the  best  remedy 
against  the  spread  of  the  pest  is,  to  burn  all  affected  onions.  (Comptes 
Bendus  Acad.  Sc.y  Pari^i,  vol.  xcvii,  pp.  1503-1505;  J.  R.  M.  8.  ^2),  vol. 
TV,  \^.  232.) 
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The  homologies  of  the  Nemertean  proboscis. — Several  auexpected  tyx>e8 
of  the  animal  kingdom  have  been  brought  forward,  from  time  to  time, 
as  exemplifying  in  some  form  or  other  the  notochord  of  the  primitive 
vertebrates.  One  of  the  most  unexpected  to  fornish  sach  a  stractore 
is  the  Nemertean,  and  yet  Dr.  Hubrecht  has  claimed  that  the  Nemertean 
worms  actually  have  the  homologne  of  the  notochord  developed  in  a  pro- 
boscis. In  his  opinion  'Hhe  proboscis  of  the  Nemerteans,  which  arises 
not  as  an  imaginable  structure  (entirely  derived,  both  phylogenetically 
and  ontogenetically,  from  the  epiblast)  and  which  passes  through  a  part 
of  the  cerebral  ganglion,  is  homologous  with  the  rudimentary  organ, 
which  is  found  in  the  whole  series  of  vertebrates  without  exception — the 
hypophysis  cerebri.  The  proboscidean  sheath  is  comparable  in  situation 
(and  development  ?)  with  the  chorda  dorsalis  of  vertebrates."  The  chief 
reason  urged  for  this  homology  is  that  the  proboscis  and  hypophysis 
are  both  ectodermal  invaginations.  There  are,  on  the  other  hand,  rea- 
sons which  seem  to  strouglj'  militate  against  this  view.  {Quart.  Jour. 
Micr.  Sei.j  vol.  xxiu,  p.  349;  Science,  voL  ii,  p.  631.) 

Annelids. 

The  function  of  the  Morrenian  glands  of  the  Earthworm. — ^The  character 
and  physiology  of  the  glands  observed  by  and  nnmed  after  the  French 
naturalist  Morren  have  been  investigated  by  C.  Robinet.  The  secre- 
tion of  those  glands,  on  drying,  proves  to  be  a  mineral  body,  formed  of 
carbonate  of  calcium,  whose  functions  appear  to  be  to  adapt  the  iugesUi 
for  nutrition  ;  this  is  8upjK)sed  to  be  effected  by  four  stages: 

(1.)  The  acids  of  the  humus  aie  neutralized  and  converted  into  a 
nutrient  medium,  a  condition  which  is  indlsi)ensable  for  the  dige^tion 
of  the  quaternary  substances  of  the  humus  by  the  digestive  fluid  of  the 
hepatic  glands. 

(2.)  Part  of  the  carbonates  are  transformed  into  soluble  bicarbonate. 

(3.)  The  soluble  bicarbonate  acts  on  the  humus,  and  forms  soluble 
salts  from  the  insoluble  acids  of  the  humus.  The  ulmate  of  calcium, 
which  is  formed  by  the  Jiction  of  the  ulmic  acid  on  the  carbonate  of  cal- 
cium, becomes  soluble  in  the  presence  of  an  excess  of  carbonic  acid. 

(4.)  Tlie  soluble  ulmate  thus  obtained  is  more  easily  absorbed  in  the 
intestine. — (Vomptes  Rendus  Acad.  Sc.  Paris^  vol.  xovu,  pp.  192-194; 
J.  R.  M.  iS.  (2),  vol.  Ill,  p.  657.) 

VII.  ARTHROPODS. 

Merostomes. 

Sexual  characteristics  of  the  Horseshoe-crah. — ^The  sexes  of  the  Horse- 
shoe-crab, when  adult,  are  readily  distinguishable  "by  modifications  of 
the  "claws"  of  the  second  pair  of  thoracic  appendages,  the  female  hav- 
ing the  penultimate  joint  prolonged  in  the  axis  of  its  body  so  as  to  l>e 
parallel  with  and  apposable  to  the  last  joint^  while  the  male  has  the  ite- 
nultimate  joint  truncated  at  its  distal  extremity  and  the  last  joint  ab- 
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ruptly  decurved.  The  sexes  are  further  distiiigaishable  by  the  genital 
openings  on  the  under  side  of  the  first  pair  of  abdominal  appendages, 
the  exits  of  the  oviducts  in  the  female  being  transverse  slits,  while  the 
external  genital  apparatus  of  the  male  consists  of  two  papillsB  with  cir- 
cular openings  at  the  ends.  The  claws  of  the  young  male  are  essen- 
tially like  those  of  the  female.  Prof.  B.  F.  Koons  examined  "at least 
one  thousand  specimens  of  exuviaB  or  cast-oflf  shells  along  the  shores  of 
Long  Island  Sound,  about  New  Haven  and  Vineyard  Sound,''  and 
^<  among  all  of  these  not  a  single  specimen  with  the  modified  claw  was 
found."  A  closer  examination  of  the  cast  shells,  however,  revealed  the 
other  sexual  characters  and  indicated  that  the  males  and  females  were 
nearly  equally  numerous.  The  conclusion,  therefoi^e,  was  that  the  male 
assumed  the  peculiar  claws  in  the  last  stage  of  development,  and  that 
"  it  is  possible  that  he  never  sheds  his  shell  after  the  modified  claw  is 
acquired,  because,  as  stated  above,  of  over  one  thousand  specimens 
examined,  not  a  single  specimen  possessing  this  character  was  found. 
Further,  we  are  led  to  believe  that  large  Limuli  rarely,  possibly  never, 
shed,  because  among  all  those  examined  there  were  no  large  exuviae.'' 
{Am.  Nat,  vol.  xvii,  pp.  1297-1299.) 

These  observations  are  mainly  reiterations  of  some  made  many  years 
before  by  Dr.  S.  Lockwood  {Am.  Nat,  1871,  p.  267),  but  that  gentleman 
recorded  the  finding  of  large  cast  shells. 

Number  of  Girripeds. — ^The  cirripeds  collected  by  the  Challenger 
Expedition  have  been  studied  and  reported  on  by  Dr.  P.  P.  C.  Hoek, 
and  in  connection  with  the  report  an  interestiog  historical  sketch  of 
the  group  is  given.  One  hundred  and  forty-seven  species  of  the  sub- 
.class  were  described  by  Darwin  in  his  celebrated  monographs,  and  only 
18  were  known  to  Dr.  Hoek  by  have  been  added  up  to  the  time  of  his 
stmlies.  Sixty  species  previously  unknown  apparently  were  discovered 
among  the  collections  of  the  Challenger.  The  number  of  living  spe- 
cies, exclusive  of  the  suctorial  forms,  has  beenl;hus  raised  to  225,  repre- 
senting 34  genera.  The  most  noticeable  featute  of  the  new  additions  is 
the  great  increase  of  the  genus  Scalpellum.  Six  species  were  known  to 
Darwin,  and  5  were  subsequently  made  known,  but  Dr.  Hoek  has  recog- 
nized 43  new  species  in  the  Challenger  collections,  thus  enlarging  the 
number  to  54.  The  ijenus  Verruca  received  the  next  greatest  acces- 
sions. The  number  known  to  Dai  win  was  4,  and  6  new  ones  were  dis- 
covered by  Dr.  Hoek,  thus  increasing  the  number  to  10.  According 
to  Dr.  Hoek,  ^*  the  occurrence  of  Scalpellum  and  Verruca  in  the  great 
depths  of  the  ocean  coincides  in  a  striking  manner  with  the  paleonto- 
logical  history  of  these  genera."  It  is  noteworthy,  however,  that  "  the 
fossil  species  of  Verruca  resemble  much  more  those  of  the  same  geniw 
which  at  i)resent  inhabit  shallow  water  than  those  occurring  at  a  c<jn- 
siderable  depth  ;  the  lattrr  form  together  a  very  characteristic  divitiion 
of  the  genus.    With  regard  to  the  genus  Scalpellum^  tiie  fossil  lorms 
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and  those  found  in  the  deep  sea  have  no  doubt  some  features  in  com- 
mon, but  none  were  con-specific. 

Crustaceans. 

Extinction  of  Crustaceans  in  old  habitats, — On  several  occasions  in 
these  reports  reference  has  been  made  to  the  practical  extinction  or 
excessive  reduction  of  various  animals,  but  especially  of  the  tile-fish 
{Lopholatilus  chamceleonticeps)  from  deep-sea  plateaus,  where  they  were 
formerly  found  in  exuberant  abundance.  The  chief  mortality  occurred, 
as  Professor  Smith  remarks,  in  a  narrow  belt  of  comparatively  warm 
water  (api)roximately  50^  F.),  in  from  60  to  160  fathoms,  which  has  a 
more  southern  fauna  than  the  colder  waters  either  side.  Professor 
Verrill  has  suggested  {Amer.  Jour.  Sd.^  Ill,  xxiv.,  p.  366,  1882)  that 
tlie  great  destruction  of  life  in  this  belt  was  caused  by  a  severe  stoim 
in  the  winter  of  1881-'82,  which  agitated  the  bottom-water  and  forced 
outward  the  cold  water  that  even  in  summer  occupies  the  great  area  of 
shallow  sea  along  the  coast,  thus  causing  a  sudden  lowering  of  the  tem- 
perature along  the  warmer  belt  inhabited  by  the  tile-fish  and  Crustacea 
referred  to  by  Professor  Smith  in  the  communication  now  to  be  noticed. 

Prof.  Sidney  I.  Smith,  in  a  **  preliminary  report  on  the  Brachyura  and 
Anomura  dredged  in  deep  water  off  the  south  coast  of  New  England 
by  the  United  States  Fish  Commission  in  1880,  1881,  and  1882,^  has 
given  some  details  of  the  disappearance  or  extinction,  for  the  time  being 
at  least,  of  certain  crustaceans. 

According  to  Professpr  Smi^h  the  last  season's  dredging  off  Martha's 
Vineyard  revealed  the  total,  or  almost  total,  disappearance  of  several 
of  the  larger  species  of  crustaceans  which  were  exceedingly  abundant 
in  the  same  region  in  1880  and  1881.  The  most  remarkable  cases  are 
those  of  Euprogiiatha  ra^teUigera^  Collodts  rohustus,  Catapagurus  Shar- 
reri^  Munida  Caribcea  f  Smith,  and  Pontophiltts  brevirostriSy  all  of  which 
were  found  in  great  numbers  in  both  of  these  years.  Of  the  first  two 
not  a  specimen  was  taken  in  1882,  of  the  Munida  only  a  single  one,  and 
of  the  other  species  very  few  specimens.  Lambrus  Verrillii,  Aca/ntho- 
carpus  Alexandria  LatreiUia  elegans,  Homola  barbata^  and  Anoplonotus 
politusj  which  were  each  taken  several  times  in  1880  and  1881,  were  none 
of  them  taken  in  1882 ;  they  were,  however,  far  less  abundant  than  the 
other  species,  and  the  non-occurrence  of  some  of  them  was  very  likely 
tipcidental ;  but  the  disappearance  of  part  of  them  at  least  was  un- 
doubtedly due  to  the  same  causes  which  occasioned  the  disappearance 
of  the  more  abundant  species.  The  disappearance  of  these  species,  con- 
tinues Professor  Smith,  wa«  undoubtedly  connected  directly  with  the 
similar  disappearance  of  the  tile  fish  {Lapholatilus)  from  the  same  region, 
and  on  this  account  specially  he  gave  in  detail,  for  many  of  the  species 
enumerated  by  him,  tables  of  specimens  ejcamined  from  the  region  ex- 
j)lored  by  the  Fish  Commission.  All  the  species  mentioned  above  as 
Jiaving  disai)i)eared  in  1882  were  specially  characteristic  of  the  region 
above  indicated.    (Proc.  U.  S.  Nat.  Mu%.,  voU  vi,  pp.  1-67.) 
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Arachnids, 

The  hearing  of  Spiders. — ^No  specialized  organs  that  have  been  recog- 
nized as  having  auditory  functions  have  been  certainly  recognized  in  the 
spiders.  Some  experiments  lately  conducted  by  F.  Dald,  however,  con- 
vinced him  that  the  sense  of  hearing  was  not  denied  to  those  animals, 
and  he  located  it  in  certain  hairs  of  the  legs  and  palps.  When  sounds 
were  produced  within  reasonable  distances  of  various  spiders,  their 
actions,  such  as  suddenly  pausing  when  the  sounds  were  made,  although 
the  cause  was  not  visible,  rendered  it  evident  that  they  took  cognizance 
of  them.  The  only  parts  to  which  the  evident  faculty  of  hearing  could 
be  attributed  were  two  kinds  of  hairs  arising  from  the  legs  and  palps. 
(1)  One  is  of  hairs  of  equal  thickness  throughout,  fringed  with  a  short, 
fine  pile  toward  the  apex,  implanted  in  cup-shaped  depressions,  and  ex- 
tremely mobile;  a  nerve  is  connected  with  the  base  of  each  one ;  (2)  the 
other  is  of  hairs  set  in  rows  and  projecting  outwards  more  than  the  or- 
dinary protecting  hairs.  Objections  may  be  urged  to  this  theory,  and 
it  may  be  thought  that  the  hairs  receive  sensations  of  vibrations  of  the 
web  or  of  the  motions  of  the  air,  but  under  a  high  magnifying  power 
they  were  found  to  be  responsive  to  waves  of  sound,  the  hairs  vibrating 
when  a  note  was  sounding  and  resuming  quiescence  when  it  ceased.  The 
graduations  in  length  of  the  hairs  are  supposed  to  indicate  adaptation 
to  different  notes,  especially  as  their  regularity  in  certain  spiders  of  the 
Epeirid  family,  which  are  claimed  to  be  decidedly  fond  of  music,  is  very 
decided.  Further,  the  author  suggests  that  the  arrangement  of  the 
hairs  is  co-ordinate  with  structural  characters,  and  may,  therefore,  be 
used  in  classification.  His  observations  of  German  spiders  furnished 
two  primary  groupings : 

(1.)  In  the  Epeinds  and  Theridiids  the  tibiae  have  two  rows  of  audi- 
tory hairs,  the  metatarsi  single  hairs  and  the  tarsi  ^^  depressive,  but  no 
projecting  hairs.^' 

(2.)  In  the  Saltids,  Thomisids,  and  Lycosids  the  tibiae,  metatarsi,  and 
tarsi  have  all  two  rows  of  hairs. 

The  Tubitelarians  exhibit  intermediate  conditions.  {ZooL  Anz.y  vol. 
VI,  pp.  267-270;  J.  B.  M.  8,  (2),  vol.  ni,  p.  662.) 

Insects.  . 

Classification  of  Insects. — In  connection  with  studies  <^on  the  classifi- 
cation of  the  Linnaeau  orders  of  Orthoptera  and  Neuroptera,''  Professor 
Packard  has  reviewed  the  classification  of  all  the  Hexapods  or  the  typical 
insects  and  proposed  a  new  arrangement  for  the  subclass.  He  has  es- 
pecially ^^  examined  the  fundamental  characters  of  the  head,  thorax, 
and  abdomen,  points  neglected  by  most  systematic  writers."  The  out- 
come has  been  to  lead  Professor  Packard  to  separate  the  Neuroptera 
from  the  Pseudoneuroptera,  and  ^^to  regard  these  two  groups,  with  the 
Orthoptera  and  Dermatoptera,  as  four  orders  of  a  category  which  may 
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be  regarded  as  a  eaperorder,  for  which  the  name  Phyloptera  is  pro 
posed,  as  these  four  orders  are  closely  allied  to,  if  not  in  some  caseti 
identical  with,  the  stem  or  ancestral  groups  from  which  probably  all 
the  higher  orders"  have  originated. 

The  head  of  Insects, — Prof.  A.  S.  Packard,  jr.,  in  consequence  of  au 
investigation  into  <'  the  nnmber  of  segments  in  the  head  of  winged  in- 
sects,'^ reached  the  following  conclusions:  "The  epicranium,  or  that 
piece  (sclerite)  bearing  the  eyes,  ocelli,  and  antennsB  and  in  front  the 
clypens  and  labrum,  is  formed  from  the  original  procephalic  lobes, 
and  represents  the  first  or  antennal  segment,  and  is  pleural,  the  clypeus 
and  labrum  bearing  the  terminal  portion  of  the  segment;  while  the  re- 
mainder of  the  original  or  primitive  segments,  are  obsolete,  except  in 
those  insects  which  retain  traces  of  an  occiput  or  fourth  cephalic  ter- 
gite.  All  of  the  gnlar  region  of  the  head  probably  represents  the  base 
of  the  primitive  second  maxillsB.''    {Am.  Natj  vol.  xvn,  pp.  1134-1138.) 

Vitality  of  Insects.^-lt  is  tolerably  well  known  to  most  persons  that 
insects  will  live  for  some  time  after  mutilation,  but  the  knowledge  is 
vague.  Mr.  R.  Canestriui  undertook  a  number  of  experiments  to  deter- 
mine how  long  various  species  could  survive  mutilation.  The  head  was 
cut  off  generally  by  thin-bladed  forceps,  and  when  spontaneous  move- 
ments cciised  he  employed  sundry  irritating-devices,  such  as  pricking, 
squeezing,  and  blowing  tobacco  smoke  over  the  insect.  As  a  result  of 
these  exi^eriments  he  ascertained  that  beetles  (Goleoptera)  at  once 
showed  signs  of  suffering  from  the  amputation,  while  the  more  active 
Hymeuoptera  (ants,  bees,  &c.)  remained  as  if  unaffected ;  others  seemed 
to  recover  their  senses  only  after  a  long  interval  from  the  ox)eratiou. 
Butterflies  (Lepidoptera)  seemed  but  little  discomposed  after  decapita- 
tion, and  flies  (Diptera)  appeared  to  mind  it  still  less;  flies,  indeed, 
were  observed  in  copulation  some  time  after  being  beheaded.  Flies, 
however,  only  lived  about  a  day  and  a  half  (36  hours)  after  being 
operated  upon,  while  the  bodies  of  butterflies  survived  eighteeu  days, 
the  head  nevertheless  showing  no  sign  of  life  after  a  few  hours  of  de- 
cax>itation.  The  last  signs  of  life  were  manifested  by  either  the  middle 
pair  of  legs  (most  frequently)  or  the  last  (not  quite  so  often).  Similar 
experiments  were  made  on  Myrioi)ods,  and  they,  too,  showed  great 
tenacity  of  life  and  indifference  to  the  loss  of  the  head.  (Bull.  ISoc. 
Venet.  Trent.  Sci.  Nat.^  vol.  ii,  pp.  119-125;  J.  R.  M.  8.  (2),  vol.  ui,  pp. 
045,  046.) 

How  Insects  can  adhere  to  smooth  vertical  surfaces. — The  mode  by 
which  insects  adhere  to  vertical  walls  has  been  investigated  by  H. 
Dewitz,  who  reaches  essentially  the  same  conclusions  a«  did  the  En^::- 
lish  arachnologist  Blackwell.  The  insects  secrete  a  glutinous  liquid 
in  their  feet,  which  exudes,  in  insects  which  have  hairy  feet,  from 
the  tips  of  the  hairs  which  surround  the  lobes  of  the  feet,  and  in  those 
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which  had  no  hairs  the  liquid  was  extruded  from  pores  in  the  feet.  It 
is  conjectured  that  about  half  of  the  insects,  including  most  Dipters 
and  Hemipters,  many  Hymenopters  and  Goleopters,  and  apparently  such 
Orthopters  as  do  not  either  fly  or  leap.  If  the  feet  are  drawn  away, 
drops  of  the  fluid  in  question  may  be  detected. 

American  Pakeozoic  Insects, — Within  the  last  few  years  our  knowl- 
edge of  the  insects  of  the  Palaeozoic  period  has  been  greatly  increased, 
chiefly  through  the  labors  of  Mr.  S.  H.  Scudder.  A  catalogue  of  these 
has  recently  l)een  published  by  Mr.  R.  D.  Lacoe  in  the  Journal  of  the 
Wyoming  Historical  and  (Geological  Society,  from  which  it  appears  that 
72  species,  representing.  40  genera,  are  now  known.  Of  these,  48  spe- 
cies, of  26  genera,  belonged  to  the  true  insects  or  Hexapods;  10  species, 
of  9  genera,  to  the  Myriapods;  and  5  species,  representing  as  many 
genera,  to  the  Arachnids. 

The  lightning  organs  of  the  Olow-worvis. — The  light-producing  organs 
of  the  principal  European  Lampyrids,  or  glow-worms  (Lampyris  splen- 
didula  and  L,  noctiluca)  have  been  examined  by  Heinrich  Bitter  von 
Wiclowiejski  and  the  results  published  in  an  elaborate  memoir  con- 
tributed to  the  Zeitschrift  fiir  wissenschaftliche  Zoologie.  The  tracheal 
system  was  especially  investigated  in  relation  to  the  luminiferous 
organs,  and  the  entire  memoir  will  well  repay  perusal.  Here  it  can  only 
be  said  that  the  luminiferous  organs  are  shown  to  be  the  morphological 
equivalents  or  homologues  of  the  fatty  bodies,  and  that  the  light^giving 
function  is  peculiar  to  the  parenchyma  cells  of  the  organs  in  question. 
The  luminosity  is  the  result  of  slow  oxidation  of  a  substance  formed 
by  them  under  the  control  of  the  nervous  system. 

Oenital  armature  of  Butterflies, — The  genitalia  of  the  Ijcpidopters,  as 
well  as  other  insects,  are  surrounded  by  various  elements  At  the  end  of 
the  abdomen,  and  those  of  the  true  butterflies  have  been  recently  ex- 
mained  by  Mr.  P.  H.  Gosse.  A  new  nomenclature  has  been  proposed  for 
the  several  pieces.  Some  interesting  facts  are  brought  forward  in  con- 
nection with  the  relations  of  families  and  the  distinction  of  genera. 
{Trans.  Linn.  Soc.  London^  Zool.j  vol.  ii,  p.  265;  iScwncCy  vol.  i,  pp.  22,  23.) 

A  viviparous  Moth. — A  noteworthy  fact  has  been  verified  by  Dr. 
Fritz  Muller,  of  Brazil,  and  communicated  to  the  Entomological  So- 
ciety of  London.  A  small  Brazilian  moth  was  found  to  be  viviparous, 
and  living  larvje  or  caterpillars  were  seen  to  be  deposited  or  born  of  the 
female. 

The  sucker  of  the  Butterfties.-^lu  1880  and  1881  Mr.  E.  BuigesS  pjib- 
lished  a  couple  of  well  convsidere<l  memoirs  on  the  anatomy  of  two  but- 
terflies. During  the  ])ast  year  Mr.  P.  Kirbach  made  known  the  structure 
of  the  mouth  parts  and  pharynx  of  the  Lepidopters  in  general,  and  came 
to  essentially  the  same  conclusions  as  to  the  morphology  of  the  parts  as 
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the  American  natunilist,  althongli  apparently  unacquainted  with  his 
articles,  and  his  terminology  lor  the  parts,  especially  the  suspensory 
niUHcles  of  the  pharynx,  is  mostly  the  same.  Kirbach,  however,  contends 
that  the  proboscis  is  extended  by  muscular  contraction  and  rolled  up 
by  elasticity — a  view  opposite  to  that  suggested  by  Burgess  and  not 
fortified  by  proofs.  The  special  new  feature  brought  out  by  Kirbach  is 
tlie  syringe-like  mechanism  of  the  salivary  doct,  by  means  of  which 
saliva  is  injected  into  the  prol)08cis.  {Zoologischer  Anzeiger^  vol.  vi,  p. 
653;  Science,  vol   ii,  ]>.  8^^3.) 

VIII.  MOLLUSCOIDS. 

Brachiopods. 

The  relations  of  the  Brachiopodtt, — The  much-mooted  question  as  to 
whether  the  ]ira<'hi()iH)d8  are  closely  related  to  the  Chsetopod  worms, 
and,  it  may  be,  simply  modified  worms,  or  not  has  been  again  discussed. 
Mr.  A.  E.  Shipley,  in  studies  on  the  genus  Argiope  at  Naples,  gives  his 
views  resulting  from  a  recent  survey  of  the  fields.  They  are  antagonistic 
to  those  of  Morse  and  Kowalevsky.  It  is  contended  that  "the  segments 
of  the  larva  do  not  seem  to  have  the  value  of  true  metameres,  but  to 
be  due  simply  to  the  formation  of  the  shell  from  the  central  region  of 
the  body.  There  is  no  trace  of  any  segmentation  of  the  mesoderm,  and 
no  organ  exhibits  serial  repetition.  The  Brachiopod  differs  from  the 
Chw>topod  larva  in  having  an  alimentary  canal  which  is  not  curved  nor 
divided  into  thi*ee  regions  nor  provided  with  mouth  or  anus.  The  body 
cavity  is  but  feebly  <leveloi>ed,  and  there  is  no  provisional  renal  organ.' 
()!i  the  other  hand,  Mr.  Shipley  declines  to  adopt  the  more  generally 
current  view  that  the  BrachioiHKls  are  closely  related  to  the  Polyzoans, 
and  that  the  two  constitute  a  natural  phylum.  He  recalls  that  (1)  the 
homologies  of  the  lophophore  have  been  considered  to  be  very  doubtful; 
(2)  that  the  characteristic  position  of  the  nerve-ganglia  of  the  Brachio- 
p(Kls,  which  remain  in  the  ectixlerm,  is  not  shared  with  the  Polyzoans; 
{\\)  that  the  larvie  of  the  two  classes  do  not  really  resemble  each  other, 
and  (4)  that  the  Polyzoans  became  fixed  by  the  preoral  and  the  Brachio- 
P<kIs  bj'  the  aboral  extremity. 

In  fine,  Mr.  Shipley  has  been  le<l  to  consider  with  Gegenbauer  the 
Brachiopoiis  to  be  a  ^'  primary  class,'^  most  closely  related  to  the  Vermes, 
but  also  allied  to  the  Mollusca.  (Mitth.  ZooL  Stat  Xeapelj  vol.  it,  pp. 
494-520,  2  pi.;  J.  R.  M.  S.  (2),  vol.  iv,  pp.  215-217.) 

IX.   MOLLUSKS. 

Acephalt. 

The  alleged  water-pore^  of  LamelUbranchi<iteit. — It  has  been  claimed, 
esiKX'ially  by  H.  Griesbach,  that  there  are  aquiferous  pores  developed 
in  the  feet  of  ci  rtaiu  Acephals.    The  alleged  discovery  provoked  re- 
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czamiuation  of  the  subject,  and  J.  Carri^re,  J.  T.  Cattie,  and  T.  Bar- 
Tois  have  all  expressed  their  oppositiou  to  the  hypothesis  in  question, 
basing  their  antagonism  on  the  examination  of  many  species,  including 
most  of  those  species  to  which  pores  have  been  attributed.  The  con- 
clusions are*  summed  up  by  Barrois:  '^  No  pores  exist  for  the  introduc- 
tion of  water  into  the  circulation;  the  only  pores  of  the  foot  are  those 
connected  with  the  byssus  organ,  which  never  communicates  with  the 
interior  of  the  foot.  The  blood  may  have  water  introduced  into  it,  but 
this  may  be  effecteil  by  osmosis,  or  in  some  manner  not  discussed." 
(Science^  vol.  iii,  pp.  130-131;  J.  B.  M.  8.  (2),  vol.  iv,  pp.  212-213.) 

The  European  Oyttter. — An  elaborate  series  of  repoits  on  the  oyster 
and  its  culture  in  the  Netherlands  is  being  prepared  under  the  auspice^) 
of  the  Zoological  Society  of  that  country,  and  the  first,  by  P.  P.  0.  Hoek, 
the  secretaiy  of  the  society,  appeared  in  1883.  It  enters  fully  into  the 
anatomy  and  physiology  of  the  species,  but  only  that  portion  relative  to 
its  generation  need  be  noticed  here.  The  ova  are  fertilized  by  sperm 
from  other  individuals,  with  which  the  circumambient  water  must  be 
charged,  and  which  enters  into  the  mantle  cavity  and  genital  ducts. 
The  ova  are  matured  and  cast  together  at  about  the  same  time,  but  the 
sperm  appears  to  be  more  gradually  matured  and  spent.  The  bivalves 
are  about  two  years  old  before  they  have  broods,  and  they  are  most 
prolific  at  the  age  of  some  four  or  five  years.  The  males  are  more 
numerous  than  the  females.  The  ova,  when  discharged,  having  been 
fertilized  in  the  ovary,  have  already  undergone  the  first  stage  of  seg- 
mentation in  their  development.  After  propagation  the  exhausted  par- 
ents rest,  and  a  period  follows  in  which  no  sperm  is  reproduced.  It  is 
claimed  that  a  large  proijrortion  of  the  spat  of  the  Eastern  Schelde  (where 
the  observations  were  chiefly  made)  was  probably  derived  from  others 
than  the  oysters  of  the  cultivated  beds.  As  a  corollary  it  is  contended 
that  culture  seems  to  injuriously  influence  and  impair  the  reproductive 
powers  of  the  oyster.  There  is  a  somewhat  inverse  relation  between 
the  development  of  the  liver  and  the  generative  organs,  shown  by  the 
fact  that  the  former  is  much  more  developed  in  the  old  after  the  repro- 
ductive faculty  has  decreased. 

Oas^opods. 

Deep-sea  Solenoconchs. — The  order  of  Solenoconchs,  represented  by 
the  tooth-shells  (Dentalium)  are  much  more  numerous  in  the  deep  seas 
than  in  the  littoral  faunas,  and  form  indeed  quite  a  characteristic  feature 
of  the  Bassalian  realm.  Professor  Fischer  considers  that  they  are  espe- 
cially adapted  for  life  on  the  bottom  in  the  midst  of  the  ooze  which  covers 
it.  There  they  prey  upon  the  Foraminifera  which  abound  around  them 
and  which  they  secure  by  means  of  their  filaments.  According  to  Profes- 
sor Fischer's  experience,  the  best  represented  species  is  the  BenMium 
agile^  originally  described  by  Sars  from  individuals  dredged  in  the 
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Norwegian  sea.  A  new  species,  named  Dentalium  ergatiounij  was  ob- 
tained by  the  Travailleur  Expedition,  which,  when  living,  was  9  ceu* 
tiineters  (about  3^  inches)  long,  and  another  even  larger  was  found 
which  could  not  be  specifically  distinguished  from  an  Italian  Pliocene 
fossil.     {Comptes  Rendus  Acad.  Sc.j  t.  xcvi,  pp.  797-799.) 

The  gastrulormouth  of  Vivipara. — Dr.  Carl  Rabl  has  investigated  some 
questions  respecting  the  development  of  certain  organs  and  structures 
in  the  pectinibranchiate  Gastropods,  and  among  others  the  history  of 
the  mouth  of  the  gastrula-sta^e  of  the  common  Vivipara  or  Paludina  of 
Europe.  His  conclusions  are  at  variance  with  those  of  his  predecessors, 
and,  on  account  of  the  interest  of  the  subject,  a  notice  will  be  in  place 
here.  Dr.  Eabl's  observations  convinced  him  that  the  gastrula  mouth 
gradually  but  completely  closes  in  the  median  line  of  the  ventral  sur- 
fa<;e.  About  the  place  where  this  obliteration  occurred  the  anus  soon 
afterwards. appears,  but  is  in  no  way  connected  with  the  gastrula  mouth; 
finally  the  permanent  mouth  becomes  developed  at  the  spot  where  the 
last  residue  of  the  gastrula  mouth  had  closed  up.  {Anzeiger  Akad. 
Witts.  Wien,  1883,  p.  13 ;  J.  R.  M.  8.  (2),  vol.  ill,  pp.  192, 193.) 

TheDoridoid  Nudibranchiates. — Prof.  Rudolph  Bergh,in  a  summary  of 
his  views  on  the  classification  of  the  DorididsB  proposes  to  divide 
them  into  primary  groups  called  by  him  subfamilies,  (1)  the  D.  crypto- 
branchiata,  or  Dorididse  proper,  distinguished  by  the  combination  of  the 
branchiae  into  a  single  large  retractile  crown,  and  (2)  the  D.  phanero- 
hranchiataj  in  which  the  branchise  are  numerous  and  severally  retractile. 
The  ^'  subfamily"  of  the  D.  phanerobranchiata  are  in  their  turn  divisible 
into  groups  named  Polycerad®  and  GoniodorididsB.  The  Polycerad» 
(or  Polyceridae)  have  a  simple  pharyngeal  bulbus  and  are  represented 
by  16  generic  types.  The  GoniodorididJB  have  sessile  or  petiolate 
tympaniform  and  suctorial  pharyngeal  bulbus,  and  are  exemplified 
u  nder  10  generic  types.  The  essential  characters  mentioned  here  are 
co-ordinated  with  a  number  of  others.  A  phylogenetic  table  gives  Dr. 
Bergh's  ideas  as  to  the  relations  and  divergence  of  the  Polyceridaj  and 
Goniodorididse.  These  are  connected  with  the  typical  DorididaB  through 
Staurodoris.  The  genus  Reterodoris  of  VerriW  and  Emerton  is  believed 
to  belong  to  a  peculiar  family  of  the  Ichnopoda.  ( Verhand.  k.  k.  zool.- 
hot.  0688.  Wieuj  vol.  xxxiii,  pp.  152-176.) 

GepJialopods. 

Digestion  in  ths  Cephalopods. — The  physiology  of  various  organs  of 
Cephalopods  concerned  in  digestion  has  been  investigated  by  E.  Hour- 
quelot.  The  secretion  of  the  salivary  glands  exhibits  no  influence  on 
raw  or  hydrated  starch ;  the  hepatic  secretion  converts  the  latter  into 
sugar,  and  the  pancreatic  juices  exercises  a  similar  function;  ^Mn 
other  words,  we  may  say  that  the  ferment  produced  by  the  liver  and 
pancreas  is  identical  with  the  salivary  ferments  of  higher  animals.^   It 
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is  supposed  that  the  action  of  the  ferment  ought  to  be  considered  sep- 
arately from  that  of  hydration.  <<  If  in  any  animal  raw  starch  becomes 
saccharified,  we  must  suppose  that  it  has  been  previously  hydrated 
under  conditions  which  are  as  yet  unknown  to  us." 

The  so-called  liver  of  the  Gephalopods  has  furnished  no  evidence  as 
yet  that  it  forms  glycogen,  and,  from  a  physiological  point  of  view,  it  is 
rather  a  pancreas,  inasmuch  as  it  contains  a  peptic  and  a  diastatic  fer- 
uient.  The  development  of  the  last  ferment  in  carnivorous  animals  it 
is  difficult  to  account  for.  (Arch,  ZooL  Exper.  et  Oen.y  vol.  x,  pp.  385- 
423 ;  J.  B.  M.  /S.,  (2),  vol.  m,  p.  636.) 

X.  YEBTEBBATES. 

Familiea  of  Vertebrates. — From  a  recent  census  taken  by  the  present 
writer,  it  appears  that  there  are  nearly  800  families  of  vertebrate  ani- 
mals, extant  or  extinct,  now  known.  This  estimate  is  on  the  basis  of 
the  groups  admitted  as  such  in  the  ^'Arrangement  of  the  families  of 
fishes''  by  Oill,  the  '^  Check-list  of  North  American  Batrachia  and  Rep- 
tilia,  with  a  systematic  list  of  the  higher  groups'*  by  Cope,  and  the 
'^Arrangement  of  the  families  of  mammals"  by  Gill,  for  the  classei) 
therein  considered,  and  various  later  contributions  to  our  knowledge, 
aiiecting  the  number  of  the  existing  but  still  more  of  the  extinct  groups. 

The  families  of  the  several  classes  of  vertebrates  thus  recognized 
seem  to  be  reduced  to  a  common  standard  of  value  almost  as  much  as 
can  be  done  in  the  present  state  of  our  knowledge  for  quite  unlike  types, 
and  of  course  it  must  be  a  matter  of  opinion  as  to  the  degree  to  which 
the  ideal  has  been  realized.  Most  of  the  families,  at  any  rate,  rest  upon 
a  tolerably  sound  morphological  basis ;  but  among  the  passerine  birds 
many  groui)s  designated  as  families  are  founded  upon  the  most  super- 
ficial external  characters,  such  as  the  extent  of  atrophy  or  development 
of  a  wing-feather  (the  first  primary),  the  existence  or  want  of  a  notch 
in  the  sheath  of  the  upper  jaw,  the  degrees  of  extension  of  one  or  oth- 
ers of  the  wing-feathers,  &c.  It  is  manifest  that  such  characters  have 
not  of  themselves  the  significance  of  the  modifications  which  differen- 
tiate families  in  other  classes.  It  is  indeed  possible  that  in  some  cases 
difi'erences  of  that  kind  may  be  coincident  with  true  morphological  va- 
riations, and  if  such  proves  to  be  the  case,  the  trivial  features  in  ques- 
tion may  be  employed  for  diagnosis  and  as  the  indices  of  the  morpho- 
logical characteristics  with  which  they  happen  to  be  concomitant.  It 
is  scarcely  probable,  however,  that  such  will  be  found  to  have  been 
often  the  case,  and  at  any  rate  the  present  use  of  the  features  referred 
to  for  family  distinction  is  an  illegitimate  anticipation  of  what  may  be 
hereafter  discovered.  The  progress  of  discovery  may  reveal  that  there 
has  been  much  sagacity  and  prophetic  insight  exhibited  in  the  appreci- 
ation of  the  true  relations  and  grouping  of  families,  but  past  discoveries, 
and  especially  within  the  last  few  years,  do  not  hold  out  the  anticipa- 
tion or  hope  that  sooh  sagacit;y  and  intuitive  genius  have  been  often 
displayed.    Bat  whateyer  may  be  the  eventual  oatoome,  the  foUowlRg 
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are  preseoted  as  approximately  the  uambers  of  families  at  present  rec- 
ogDizableN- 


Families. 


Leptocardians 

Myzonts  

Selachians  . . . 

Fishes  

Amphibians  . 

Reptiles 

Birds   

Mammals 


Extant. 

Extinot. 

1 

0 

3 

0 

26 

10 

240 

61 

36 

10 

61 

42 

116 

6 

106 

58 

587 

177 

Total. 


1 

3 

36 

201 

45 

103 

121 

164 


764 


Mortality  from  wild  beasts  in  India. — The  two  hundred  and  fifty  odd 
millions  of  inhabitants  of  British  India  have  by  no  means  crowded  oat 
the  wild  animals  of  the  country,  and  a  small  percentage  even  annually 
contribute  to  fnruish  a  dainty  meal  or  otherwise  fall  victims  to  beast  or 
serpent.  Sir  Joseph  Fayrer  has  recently  published  in  Nature  (v.  27, 
pp.  268-270)  some  interesting  statistics  of  the  loss  of  life  by  such  means. 
The  average  of  recorded  cases  is  about  2,800  persons  a  year ;  in  1880 
2,840,  and  in  1881  2,757  persons  were  killed ;  of  cattle,  in  1880  55,850 
and  in  1881  41,640  head  were  lost.  Such  a  mortality  naturally  provokes 
retaliation,  and  bounties  are  given  for  the  destruction  of  a  number  of 
destructive  animals.  In  1880  14,886  were  killed  and  rewards  therefor 
paid  to  the  extent  of  over  88,327  rupees,  and  in  1881  15,279  were  killed 
and  the  bounties  given  amounted  to  91 ,850  rupees.  The  '^  wild  animals 
destructive  to  life  in  India"  specifically  enumerated  by  Sir  Joseph 
Fayrer  are  twenty  in  number,  viz,  fifteen  mammals,  four  crocodilians, 
and  one  shark.  Besides  these,  fifteen  genera  of  poisonous  snakes  are 
specified ;  of  thcQe,  five  belong  to  the  lamily  of  Elapids,  two  to  the 
Viperids,  four  to  the  Crotalids,  and  four  to  the  Hydrophids,  or  sea- 
snakes.  The  animals  most  destructive  to  human  life  are  the  tigers  and 
wolves,  which  are  nearly  equally  malignant,  as  will  be  seen  fh>m  the 
following  summary  of  somewhat  old  figures: 


Animals. 


Elenhant^   . . . 

Tigers    

Leopards 

Bears 

Wolves 

HysBuas 

Other  animals 


KiUed  in  1875. 


PeroonB. 


61 

828 

187 

84 

1,061 

68 

1,446 


Cattle. 


6 

12,423 

16, 157 

522 

9,407 

2,116 

3,011 


Kfiled  in  1876. 


Persona. 


52 

917 
156 
123 
887 
49 
143 


Cattle. 


3 

13, 1 16 

15, 373 

410 

12,448 

2,039 

4,573 
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FishUke  Vertebrates. 

Xorth  Amerioan  freshwater  fiuket. — In  the  accouot  of  progress  in 
zoology  ia  the  year  1882,  the  character  of  the  fresh-water  flab-fauiia  of 
Anstraiia  was  referred  to  and  its  few  genera  enumerated.  It  was  shown 
that  only  five  true  ft'esh-water  families  existed,  and  that  bat  one  bad 
more  thau  one  or  two  species,  and  that  only  seventeen.  The  revision 
of  the  ITorth  American  fishes,  by  Jordan  and  Gilbert,  enables  ns  to  con- 
trast the  rich  freah-wat«r  fauna  of  temperate  and  northern  America 
with  the  poor  Anatralian  one.  Not  less  than  617  species  have  been 
teoognlzed,  and  these  represent  143  genera  and  thirty-four  families. 
The  fomilies  and  Bnb-&miltes  only  can  be  mentioned  here,  but  their 
enameratitHi  will  soffice  to  give  a  good  idea  of  the  characteristics  of  the 
fanna. 


FftmiliM  Mid  mb-fuiuliea. 


Families  aod  aab-fuailiea. 


Petromj-zoDtidn 

Folfodontidv 

Aolpenseridn; 

AoipenBerins 

ScapbirhyDobopiniB 

Lepidoeteidu 

Amiidm 

Siluridic: 

Ictalurinai   

Cat^ntociidie : 

IcbthyobinM 

Cjcloplinra 

CataatomitiB 

Cyprloidn: 

CamiKMitotiiiiia  --.- 

CliondroetoniiDs.. . 

ExD^loMlns 

Leuciwjin* 

Plagopteriuffi 

CyprininiB 

Characinids 

llTOftuDtidro 

Cfnpeidffi 

DoroBomida 

ArgentiDidiB 

SaTiiionide: 

CoregoDion 

Salmonina 

ThfmallidiB 


Percopaids 

Aroblfopsidn 

CypriiiodantidD 

Umbridn 

Dalliidw 

EBooidoi 

Angnillide ... 

OMteroBteida 

Atherinidn 

Apbrvdoderida  ... 

Elaaaotnids 

Ceutrarcbidw : 

CenlrarchintB  -. 

Lepominn 

MicropterinB 

Percidiu : 

EtbeoBtomina. . 

Peroiun 

I>Hbrftcidn 

Soicnldffi : 

HaplodiDotltiB . 
Enibiotocidn: 

Hyaterooarptne 

Cicbtldie 

CottiiJtE; 

UranideiniB  .... 
Godidis: 

LotiuK 


The  only  families  of  this  list  which  have  also  tme  marine  species  are 
fifteen — the  Petromyzontids,  Silnrids,  Clnpeids,  Dorosomids,  Argenti- 
nids,  Salmonids,  GypriDodontids,  Anguillids,  Gasterosteids,  Atherinids, 
Labracids,  Scieenids,  Bmbiotocids,  Cottids,  and  Oadids.  The  fresh- 
water species  and  even  genera  of  most  of  these  families  are,  however, 
to  a  large  extent,  peculiar  to  the  interior  waters;  of  the  others,  (1)  some 
are  anadromous,  like  certain  of  the  Salmonids,  Clupeids,  and  Labnicidsj 
(2)  others  inhabit  fresh  and  salt  water  almost  iadifferently,  as  the  Bo- 
H.  Mis.  < 
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rosomids,  many  CypriDodontids,  and  most  Oasterosteids ;  and  (3)  one 
(the  eel)  perhaps  should  be  considered  as  a  salt  rather  than  a  fresh  water 
species,  inasmuch  as  it  is  catadromous,  and  appears  to  breed  only  iu  the 
sea.  Conversely,  those  fishes  which  resort  to  fresh  water  to  spawn  and 
spend  their  early  days  therein  may  be  considered  to  be  fresh- water  forms. 
If  all  species  which  to  some  extent  run  up  into  fresh  water  were  in- 
cluded, the  list  might  be  very  greatly  increased. 

Number  of  North  American  fishes. — A  much  needed  work  was  com. 
pleted  and  published  during  1883  (although  dated  1882),  under  the  title 
^^  Synopsis  of  the  Fishes  of  North  America,"  by  David  S.  Jordan  and 
Oharles  H.  Gilbert :  it  is  the  sixteenth  ^<  Bulletin  of  the  United  States 
National  Museum."  Bearing  the  same  title  as  a  work  published  in  1846 
by  Dr.  D.  H.Storer,  it  not  only  contrasts  with  the  latter  in  fullness  of 
details  and  as  an  epitome  of  all  that  has  been  done  in  North  American 
ichthyology,  but  is  greatly  j'uperior  in  the  mode  of  treatment  of  its  sub- 
ject, and  is  truly  a  work  of  eminent  scientific  merit.  It  embraces  within 
its  scope  all  the  species  which  visit  any  part  of  our  extended  coast,  as  well 
as  those  ranging  to  the  farthest  north,  and  the  inhabitants  of  our  inland 
rivers  and  lakes ;  it  does  not,  however,  include  any  of  the  West  Indian 
fishes,  except  those  which  touch  on  our  coast,  and  thus  has  a  more  re- 
stricted aim  than  Dr.  Storer's  work.  The  classification  adopted  by  the 
authors  ^^is  essentially  based  on  the  views  of  Professors  Gill  and  Cope, 
who  have,"  it  seemed  to  our  authors,  "been  more  fortunate  in  reflecting 
nature  in  their  groupings  of  the  fishes  than  have  any  of  the  European 
systematists."  They  commence  with  the  lowest  or  most  generalized 
forms,  and  successively  take  up  the  more  specialized.  The  four  classes  of 
Leptocardians,  Marsipobranchs,  Elasmobranchs,  and  Fishes  proper  are 
adopted.  The  true  fishes,  so  far  as  the  North  American  species  are  con- 
cerned at  least,  are  subdivided  into  the  "series  Ganoidei,"  with  the 
"subclasses"  Chondrostei  and  Hoiostei,  and  the  "series Teleostei"  with 
the  "subclasses"  Physostomi  and  Physoclisti.  The  last  two  "sub- 
classes" seem  to  be  unnecessary,  or,  rather,  not  entitled  to  such  rank, 
for  they  not  only  intergrade,  but  the  presence  or  absence  of  the  duct 
may  be  of  minor  importance.  For  example,  the  duct  is  not  obliterated, 
it  has  been  urged,  in  such  forms  as  Holocenirum^  Pri€UMnthu8j  Ccesio^  &c., 
and  inasmuch  as  the  bladder  is  developed  as  a  diverticulum  from  the 
intestinal  canal,  it  is  ever  liable  to  resume  the  evidence  of  such  origin 
in  the  persistence  of  the  duct.  Twenty-three  orders  are  recognized  for 
all  the  North  American  fish-like  types,  from  the  "  Cirrostomi"  upwards. 

Reduced  to  their  several  elements,  there  are  along  our  east  coast 
about  436  species ;  from  the  Gulf  coast  about  307  have  been  obtained  ; 
but  it  must  be  remembered  that  the  latter  region  is  comparatively  bat 
little  known  ichthyologically.  From  the  west  coast  310  species  have 
already  been  secured,  which  contrast  remarkably  with  the  few  that  were 
alone  known  to  Dr.  Storer  in  1846.  As  many  as  617  speciea  have 
been  attributed  to  fresh-water,  and  of  exclusively  fresh-water  types 
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taere  are  677.  These  uumbers  of  course  include  duplications  of  species 
which  are  common  to  two  or  more  region^,  chiefly  the  east  coast  and 
Gulf  of  Mexico.  Such  duplicated  species  are  about  170  in  number,  and 
tlie  aggregate  with  these  subtracted  amounts  to  about  1,460  species  for 
the  whole  of  North  America  north  of  Mexico.  In  the  number  of  east 
coast  species  are,  however,  included  a  number  of  deep-sea  forms — about 
forty — which  do  not  properly  belong  to  the  true  American  fauna.  These 
figures  have  been  communicated  to  the  writer  by  Professor  Jordan. 

Myzonts. 

Fertilization  qf  the  Lamprey^s  eggs. — M.  L.  Ferry  has  been  led  to  believe 
that  the  eggs  of  the  Petromyzon  mariwus  are  fecundated  by  intromission 
of  sperm  within  the  body  of  the  female.  A  female  lamprey,  caught 
early  in  June,  was  opened  and  the  eggs  taken  from  it  and  consigned  to 
a  pan  filled  with  water ;  in  about  twenty  days  thereafter  the  eggs  were 
hatched.  It  is  consequently  thought  that  the  females  are  fecundated 
^<  while  they  and  the  males  are  adhering  side  by  side  to  the  same  rock  or 
the  same  tree,"  or  rather,  probably,  while  in  mutual  embrace. 

Fishss. 

The  functions  of  the  pyloric  cceca  of  fishes. — About  the  pyloric  ex- 
tremity of  most  fishes  are  certain  diverticula  or  processes  called  the 
pyloric  coBca.  The  functions  of  these  appendages  have  been  investi- 
gated by  Dr.  Blanchard,  at  Havre,  in  the  case  of  ten  species  common 
there — the  shad,  dory,  scad,  three  gurnards,  weever,  hake,  pout,  and 
whiting.  It  was  found  that  in  all  instances  the  fluids  secreted  by  the 
coBca  transform  starch  into  glucose  and  albuminoids  into  peptones,  but 
do  not  act  at  all  upon  fats.  It  thus  appears  that  the  cceca  are,  to  some 
extent,  representatives  of  a  pancreas,  as  was  early  supposed,  but  only 
partially.    (Am.  Nat.^  vol.  xvii,  p.  1302.) 

A  new  order  of  fishes. — In  the  last  mouth  of  1882  a  communication 
was  made  by  M.  Leon  Vaillant,  the  French  ichthyologist,  to  the  French 
Academy  of  Sciences,  in  which  he  announced  the  discovery  of  a  remark- 
able type  of  fishes.  The  newly  discovered,  form  was  obtained  by  the 
French  exploring  vessel  Travailleur  off  the  coast  of  Morocco,  at  a  depth 
of  2,300  meters,  or  about  1,100  fathoms.  It  was  some  eighteen  inches 
long,  and  was  especially  notable  for  an  excessively  deep-cleft  mouth 
and  correspondingly  elongated  jaws,  which  were  at  least  several  times 
longer  than  the  cranium.  The  new  type  was  named  Eurypharynx  pele- 
canoides. 

In  August,  1883,.  several  specimens  of  a  kindred  fish  were  obtained 
by  the  United  States  Fish  Commission  steamer  Albatross  in  deep  water 
off*  the  coast  of  the  United  States,  at  depths  varying  between  389  and 
1,467  fathoms.  The  jaws  in  this  form  were  excessively  elongated  and 
about  six  or  seven  times  larger  than  the  cranium.    The  species  was 
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named  Oaatrostomus  Bairiiu  It  was  at  once  evident  that  these  fishes 
represented  a  new  or  undifferentiated  group  of  fishes,  and  which  was 
probably  of  ordinal  value.  A  study  of  the  anatomy  was  undertaken  by 
Messrs.  Gill  and  Byder,  and  some  very  remarkable  structural  peculiar- 
ities were  discovered.  The  brauchial  system  was  found  to  be  extraordi- 
narily reduced,  and,  in  fact,  to  be  less  developed  than  in  any  other  fish, 
aud  even  than  in  the  Marsipobranchs.  All  the  four  usual  branchifer- 
ous  arches,  however,  were  present  and  one  of  those  whose  function  is 
<]iverted  in  ordinary  fishes  had  resumed  its  branchiferous  function, 
so  that  five  were  actually  present.  Nevertheless  the  brain  and  heart 
were  those  of  Teleost  fishes.  Many  were  the  other  peculiarities  found 
in  the  new  type,  and  those  that  contrasted  most  with  the  characteris- 
tics of  normal  fishes  or  appeared  to  be  of  the  highest  morphological 
value  were  embodied  in  the  ordinal  diagnosis,  the  two  genera  JEriirypAa- 
rynx  and  Oastroaiomus  being  segregated  not  only  as  a  family  (Eury- 
pharyngidsB)  but  as  a  distinct  order,  named  Lyomeri.  The  characters 
of  these  categories  are  as  follows : 

The  order  Lyomeri  is  framed  for  fishes  with  five  branchial  arches  (none 
modified  as  branchiostegal  or  pharyngeal)  far  behind  the  skull;  an  im- 
perfectly ossified  cranium,  articulating  with  the  first  vertebra  by  a  basi- 
occipital  condyle  alone;  only  two  cephalic  arches,  both  freely  movable, 
(1)  an  anterior  dentigerous  one,  the  supramaxillary,  and  (2)  the  suspen- 
serial,  consisting  of  the  hyomandibular  and  quadrate  bones;  without 
palatine  bones;  with  an  imperfect  scapular  arch  represented  by  a  sim- 
ple cartilaginous  plate  on  each  side,  remote  from  the  skull ;  with  x>ec* 
toral  rays  spiniform  and  articulated  directly  with  the  scapular  plates, 
and  with  the  dorsal  and  anal  rays  simple  and  not  articulated. 

The  family  Eurypharyngids  is  then  limited  to  Lyomeres,  with  the 
head  fiat  above  and  with  a  transverse  rostral  margin,  at  the  outer 
angles  of  which  the  eyes  are  exposed,  with  the  jaws  excessively  elon- 
gated backwards  and  the  upper  parallel  and  closing  against  each  other 
as  far  as  the  articulation  of  the  two  suspensorial  bones,  with  minute 
teeth  on  both  jaws,  with  a  short  abdomen  and  long  attenuated  tail, 
branchial  apertures  narrow  aud  very  far  behind,  dorsal  and  anal  fins 
continued  nearly  to  the  end  of  the  tail,  and  minute  pectoral  fins. 

The  mandibular  rami  are  exceedingly  narrow  and  slender,  but  the 
jaws  are  extremely  expansible  and  the  skin  is  correspondingly  dilatable; 
consequently  an  enormous  pouch  may  be  developed.  Inasmuch  as  the 
slendemess  and  fragility  of  the  jaws  and  the  absence  of  raptorial  teeth 
(at  least  in  Oastrostomus)  preclude  the  idea  of  the  species  being  true 
fish  of  prey,  it  is  probable  that  they  may  derive  their  food  from  the 
water  which  is  received  into  the  pouch,  by  a  process  of  selection  of  the 
small  or  minute  organisms  therein  contained. 

The  peculiar  closure  of  the  anterior  half  of  the  upper  jaws  upon  each 
other,  and  the  coordinate  joint  between  the  hyomandibular  and  quad- 
rate elements  of  the  suspensorium  are  doubtless  correlated  with  the 
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mode  of  iugestiou  or  selection  of  food.  The  skin  constituting  the  pouchy 
it  may  be  added,  has  a  peculiar  velvety  appearance,  and  also  reminds 
one  of  the  patagium  or  wing  membrane  of  a  bat.  For  a  more  detailed 
summary  of  the  salient  characteristics  of  the  type  the  memoir  in  the 
Proceedings  of  the  United  States  National  Museum  must  be  referred  to» 

Variation  in  number  of  rays. — The  numbers  of  rays  in  the  various  fins 
generally  afibrd  a  sure  as  well  as  easy  means  of  diagnosing  the  species 
and  genera  of  fishes,  and  the  variation  is  usually  but  slight,  although 
there  is  considerable  difiPerence  in  this  respect.  The  number,  however^ 
is  the  same  in  the  young  as  adult.  A  most  remarkable  variation  in  the 
number  of  rays  co-ordinate  with  difiPerence  in  size  has,  however,  been 
found  in  a  fish  of  a  very  peculiar  type,  popularly  known  as  the  ^^  king  of 
the  herrings,"  and  belonging  to  the  family  RegalecidsD.  This  species — 
the  Regalecus  gUsnCj  or  Banksii — ^is  a  deep-sea  fish  which  occasionally  is 
found  as  an  estray  on  the  eoasts  of  Northern  Europe,  chiefly  after  a  storm^ 
and  reaches  a  length  of  at  least  twenty-four  feet.  It  has  a  long,  com- 
pressed body,  somewhat  like  a  board,  and  on  this  account  has  been  also 
called  deal-fish.  Dr.  Llitkeu  and  Professor  Gollett  have  lately  and  in- 
dependently studied  this  species,  and  the  latter  found  that  in  compara- 
tively small  specimens  (eg.,  3,180  millimeters  long)  there  are  only  about 
218  dorsal  rays,  while  in  a  large  one  (5,047  millimeters  long)  as  many  as 
406  dorsal  rays  were  developed ;  the  tail,  also,  apparently  becomes  dis- 
proportionately longer  with  increase  of  size.  The  ratio  is  by  no  means 
exact  between  the  development  of  the  rays  and  increase  of  size  of  the 
fish,  but  nevertheless  it  appears  to  be  true  that  the  tendency  does  exist 
and  becomes  manifest  on  contrasting  extremes  in  size  and  interposiug 
many  of  intermediate  size.  Such  a  development  would  be  so  anoma- 
lous, however,  that  further  investigations  are  necessary  before  the  truth 
can  be  considered  established.  (Christiania  VidensJcabsselskal>s  vorhand- 
lingerj  1883,  No.  16.) 

The  OrfBy  or  Golden  Ide, — Four  species  of  Cyprinids  have  been  the  ob- 
ject of  more  or  less  cultivation  in  Europe :  (1)  the  common  carp  {Cypri- 
nus  earpio)j  (2)  the  gold-fish  or  carp  {Oarassius  auratus)j  (3)  the  ide 
(Idus  melanotus),  and  (4)  the  tench  {Tinea  vulgaris).  All  have  varieties 
due  to  selection  and  cultivation,  and  of  the  last  three  reddish  yellow  or 
golden  colored  varieties  have  been  especially  propagated.  The  goldeu 
variety  of  the  ide  is  known  as  the  orfe,  and  has  been  introduced  into 
the  United  States  as  well  as  England.  It  is  recommended  as  an  orua^ 
mental  fish  superior  to  the  gold-fish  on  account  of  '<  its  larger  size,  live- 
lier habits,  and  rapid  reproduction,"  and  ^'  will  thrive  in  all  inclosed 
waters  suitable  to  roach  and  gold-fish";  it  is  also  edible.  {Nature^  vol. 
xxvm,  p.  304.) 

The  ^^Ahyu^  or  "At"  of  the  Japanese. — In  the  ichthyological  portion  of 
the  Fauna  Japonica,  completed  in  1850,  Temminck  and  Schlegel  de- 
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scribed  a  very  peculiar  and  remarkable  fish  foand  in  Japan  as  Salmo 
(Pleooglo88U8)  altivelis.  In  186G  Giinther  recorded  specimens  from  For- 
mosa as  well  a«  Japan.  Nothing,  however,  seems  to  have  been  known 
to  Europeans  respecting  the  habits  of  the  species  till  1883.  It  now 
appears  that  the  form  is  of  unusual  interest.  Mr.  K.  Nabeshima,  in  a 
communication  to  Mr.  Narinori  Okoshi,  of  the  Japanese  consulate  at 
Loudon,  the  author  of  "A  Sketch  of  the  Fisheries  of  Japan  ^  (p.  35), 
gives  some  interesting  details.  The  fish  has  the  elegant  appearance  of 
a  young  salmon  or  smolt,  but  the  teeth  of  the  sides  of  the  upper  jaw 
(supramaxillaries)  are  of  a  broad  lamelliform  shape,  and  the  rami  or 
branches  of  the  lower  jaw  are  not  joined  at  the  symphysis,  but  each  juts 
out  into  a  small  knob.  According  to  Mr.  Nabeshima,  it  varies  in  size 
from  about  6  to  12  inches,  and  inhabits  fresh  and  rapid  streams,  except 
in  the  breeding  season.  On  the  approach  of  the  period  of  reproduction, 
which  is  autumn,  it  descends  the  stream  to  the  estuaries  for  the  purpose 
of  spawning.  After  this  labor  is  performed  the  old  die  out  and  the 
species  is  represented  only  by  the  young,  which  ascend  the  streams, 
grow  to  full  size,  and  in  their  turn  descend  the  next  season  to  repeat 
the  cycle  of  life.  The  species  is  consequently  known  as  the  "  one-year  fish.^ 
The  special  interest  connected  with  the  species  results  from  the  fewness 
of  those  which  have  analogous  habits.  Certain  gobies  of  the  genera 
Aphya  and  Grystallogohius  have  been  shown  by  Professor  Collett  to  be 
annual  fishes,  while  the  common  eel,  the  Retropinna*  of  New  Zealand, 
and  some  species  of  OalaxiaSj  are  the  only  certain  known  catadromous 
fishes  or  visitors  to  the  sea  for  reproduction.  Although  doubtless  there 
are  others,  the  ahyu  is  especially  worthy  of  record  as  the  only  fish 
known  to  combine  the  habits  of  the  tico  classes  indicated.  Like  the 
smelt,  the  ahyu  has  a  ^^  smell  remarkably  resembling  that  of  the  cucum- 
ber." It  is  very  sensitive,  and  the  slightest  handling  is  immediately 
fatal  to  it ;  further,  its  flesh  rapidly  deteriorates  in  flavor,  and  it  there- 
fore cannot  be  conveyed  to  distant  markets.  When  fresh,  however,  it 
is  "  considered  the  most  delicately  flavored  of  all  river  fish  "  in  Japan. 
The  combination  of  proneness  to  speedy  decay  and  delicacy  of  fiesh 
naturally  causes  it  to  be  "  somewhat  expensive."  It  rises  to  the  fly,  and 
this  habit  is  taken  advantage  of  as  a  preliminary  to  a  peculiar  mode  of 
capture  which  has  been  described  by  William  Pierre  Jouy  (Proc.  U.  8. 
Nat.  Mtis.y  vol.  VI,  p.  275,  December  13, 1883).  "After  whipping  the  stream 
with  flies,  as  for  trout,  and  securing  a  fish,  a  fine  gut  line  is  passed 
through  the  nostrils  and  fastened  to  a  line  held  in  the  hand^  trailing 
behind  the  fish  thus  fastened,  which  is  simply  a  decoy,  are  several  bright 
hooks,  which  flash  in  the  sunlight  and  attract  other  fish.  The  decoy  is 
now  gently  led  up  stream,  and  the  fish,  in  darting  after  it,  get  snagged 
on  the  hooks."    Horse-hoof  parings,  used  a^  lures,  are  also  said  to  be 

*  Possibly  the  Betropinna  and  Qalazias  are  also  **  annaal"  fishes. 
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snccessful  with  dhyu.    Other  methods  of  capture  are  detailed  by  Mr. 
Nabeshima. 

An  important  Arctic  fish, — In  1879  Dr.  Beau  described,  in  the  Fro- 
ceedings  of  the  U,  S.  National  Museum  (vol.  u,  pp.  358,  359),  a  new  ge- 
neric type  of  fishes  from  Alaska,  under  the  name  Dallia  pectoralis.  Al- 
though an  interesting  addition  to  the  Arctic  fauna,  it  was  not  regarded 
as  of  sufficient  importance  to  be  especially  referred  to  in  an  article  for 
popular  use.  It  turns  out,  however,  that  the  species  is  not  only  of 
more  than  ordinary  scientific  interest,  and  that  it  raises  a  question  of 
taxonomy,  but  that  it  is  an  extensively  distributed  species,  and  of  very 
considerable  economic  value.  Dr.  Bean's  specimens  were  obtained  at 
Saint  Michael's,  Alaska,  but  the  fish  has  since  been  found  in  Siberia,  and 
some  interesting  data  have  been  published  respecting  it.  Professor  Nor- 
denskiold,  in  his  "Voyage  of  the  Vega,"  records  it  as  having  been  ob- 
tained at  Yinretlen,  in  Northeastern  Siberia  (the  Chukche  Peninsula), 
and  at  Port  Clarence,  in  Alaska,  on  Bering  Sea  (pp.  442-444, 582).  Pro- 
fessor Nordenskiold  first  heard  of  it  at  Yinretlen,  his  winter  quarters,  in 
1878-1879;  the  natives  (Chukches)  told  him  that  "an  exceedingly 
delicious  black  fish  was  to  be  found  in  the  fresh-water  lagoon  at  Yinret- 
len, which  is  wholly  shut  off  ftt>m  the  sea,  and  in  winter  freezes  to  the 
bottom."  On  the  8th  of  July,  1879,  a  fishing  party  set  out  for  the 
place,  taking  a  net  9  meters  long  and  1  wide.  A  lively  account  is  given 
by  Nordenskiold  of  the  fishery.  Suffice  it  to  say  that "  hundreds"  of  the 
Dallia  were  obtained.  "  The  fish  were  transported  in  a  dog-sledge  to  the 
vessel,  where  part  of  them  was  placed  in  spirits  for  the  zoologists, 
and  the  rest  fried,  not  without  a  protest  from  our  old  cook,"  says  Nor- 
denskiold, "who  thought  that  the  black,  slimy  fish  looked  remarkably 
nasty  and  ugly.  But  the  Chukches  were  right;  it  was  a  veritable  deli- 
cacy, in  taste  somewhat  resembling  eel,  but  finer  and  more  fleshy. 
These  fish  were  besides  as  tough  to  kill  as  eels,  for  after  lying  an  hour 
and  a  half  in  the  air,  they  swam,  if  replaced  in  the  water,  about  as  fast 
as  before.  How  this  fish  passes  the  winter  is  still  more  enigmatical 
than  the  winter  life  of  the  insects,  for  the  lagoon  has  no  outlet,  and  ap- 
pears to  freeze  completely  to  the  bottom.  The  mass  of  water  which  was 
found  in  autumn  in  the  lagoon,  therefore,  still  lay  there  as  an  unmelted 
layer  of  ice  not  yet  broken  up,  which  was  covered  with  a  stratum  of 
flood  water  several  feet  deep,  by  which  the  neighboring  grassy  plains 
were  inundated.  It  was  in  this  flood  water  that  the  fishing  took  place." 
It  is  stated  by  Professor  Nordenskiold  that  Professor  Smitt,  of  Stock- 
holm, regarded  the  Yinretlen  fish  as  a  distinct  species,  and  has  named 
it  Dallia  delicatissima ;  bat  it  has  been  since  ascertained  by  Dr.  Bean 
that  it  is  conspecific  with  the  Dallia  pectoralis.  What  manner  of  fish  the 
Dallia  is  remains  to  be  shown.  It  has  some  resemblance  externally  to  the 
saltwater  minnows  or  mummichogs,  but  more  to  the  species  of  Umhra^ 
which  are  sometimes  called  in  the  United  States  mudfishes,  and  in  Hun- 
gary by  a  name  equivalent  to  dogfish ;  it  is  consequently  figured  in  Nor- 


728  SCIENTIFIC   RECORD   FOR    1883. 

(lenskiold's  work  as  the  '^Dog-fish  from  the  Ghakche  Peninsula"  (p.  444). 
The  resemblance,  however,  is  ouly  saperficial,  and  the  animal  is  found 
to  have  many  peculiar  characters.  The  pectorals  have  very  numerous 
rays  (33-^5),  and  are  set  on  convex  skin-covered  bases,  and  when  the 
skin  is  taken  up  it  is  found  that  there  is  a  simple  cartilage,  and  no 
bones,  as  in  most  fishes.  Further,  the  bones  of  the  upx>er  jaw  are 
grown  together,  and  not  separate,  as  is  usual.  In  fact,  theDallia  is  the 
ouly  known  representative  of  a  very  remarkable  family  (Dalliidsd),  and 
even  of  a  peculiar  suborder  (Xenomi)  of  fishes.  The  fish  rarely  grows 
much  beyond  six  inches  long. 

Danger  from  Oar  fish, — The  fishes  variously  known  along  the  United 
States  coast  as  garfish,  bill-fish,  and  needle-fish  are  remarkable  for  tbeir 
elongated,  bill-like  jaws,  and  are  very  agile,  and  may  occasionally  be 
seen  to  leap  out  of  the  water.  It  seems  that  this  propensity  may  be 
not  without  some  inconvenience,  or  even  danger,  especially  in  the  case 
of  the  large,  stout-billed  species.  Mr.  S.  Archer  '*  was  being  pulled 
off  from  the  shore  to  H.  M.  S.  Himalaya  in  the  harbor  of  Aden,  when  a 
fish  jumped  out  of  the  water  over  the  boat,  and  in  doing  so  struck  the 
hat  of  another  officer  and  knocked  it  into  the  water.  When  the  hat  was 
recovered"  there  was  found  ''in  the  hard  felt  a  slit  about  four  inches 
in  length"  (Nature^  vol.  xxvui,  p.  22G).  The  fish  was  doubtless  a  gar. 
Professor  Moseley,  in  comments  upon  this  incident,  asserts  that  ''it  is 
the  constant  habit  of  large  belones,"  some  of  which  attain  a  length  of 
five  feet,  "  when  startled,  to  move  along  the  surface  of  the  water  with 
astonishing  rapidity."  Professor  Moseley  had  "seen  them  thus  si)ring 
out  of  the  water  when  scared  by  a  boat,"  and  had  been  told  "that  in  some 
of  the  Pacific  islands  these  fish  not  uncommonly  cause  the  death  of  the 
natives,  who,  when  wading  in  the  water,  have  their  naked  abdomens 
speared  by  the  sharp  snouts  of  the  fish,  with  the  result  of  causing  peri- 
tonitis. .The  fish  appear  to  bound  blindly  away  from  danger,  and  strike 
any  object  in  their  way  haphazard."    {Nature^  vol.  xxviii,  p.  436.) 

Amphibians. 

Spermatozoa  of  Newt. — In  view  of  the  great  uniformity  of  the  sperma- 
tozoa, an  observation  by  Mr.  G.  J.  Dowdeswell  is  of  some  interest.  The 
spermatozoa  of  the  common  newt  of  Europe  ( Triton  cristatus)  were  found 
to  have  a  structure  not  found  in  any  others.  The  head  of  each  sperma- 
tozoon was  found  to  be  surmounted  by  a  minute  barb  about  2  ii  long 
and  1.5  ;i  broad.  It  is  thought  that  this  barb  may  have  as  a  function 
an  enhanced  power  for  the  spermatozoon  to  attach  itself  to  and  pene- 
trate into  the  ovum  in  the  early  stages  of  fertilization,  as  has  been  shown 
to  occur  by  Fol  and  others.    (Quart.  Journ.  Royal  Mic.  Soe.j  vol.  ii,  pp. 

336-339.) 

Reptiles, 

A  new  reptile-house. — A  special  reptile-house,  or  "reptilium,"  was 
built  in  1882  and  1883  by  the  Zoological  Society  of  London,  which  will 
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doubtless  afford  the  means  for  the  more  thomugb  study  of  the  animals 
for  which  it  is  destined.  The  structure  is  120  feet  long  and  60  feet  wide. 
Fixed  cages  for  the  pythons  and  other  larg^  reptiles  occupy  three  sides, 
and  the  south  front  is  reserved  for  small  movable  cases.  A  large  oval 
tank  for  crocodiles,  and  two  smaller  ones  for  tortoises,  are  in  the  center 
of  the  building.    [Nature,  vol.  xxviii,  p.  17.) 

Ifew  researches  on  the  IHnosaurians, — Several  important  contributions 
to  our  knowledge  of  the  Dinosaurians  have  been  published  during 
1883,  among  them,  ITotes,  by  Mr.  L.  Dollo,  on  the  Belgian  Iguanodon- 
tid»  of  the  now  celebrated  Bemlssart  '<  find " ;  one  by  Prof.  J.  M. 
Halke,  in  which  an  ^^  attempt "  (and  doubtless  approximately  successful 
one)  is  made  to  illustrate  the  complete  osteology  of  Hypsilaphodan 
Foxii  of  the  English  Yealden ;  and  an  article  by  Prof.  E.  D.  Cope  on 
''The  Structure  and  Appeiarance  of  a  Laramie  Dinosaurian " — the  Dto- 
eUmius  mirabilis,  one  of  the  Hadrosaurid». 

A  peculiar  family  of  OecJco-Uke  lizards, — The  OecconidsB,  or  Geckos, 
are  exceptional  among  the  Lacertilian  reptiles  by  the  possession  of 
of  biconcave  vertebr»,  and  have  a  peculiar  physiognomy  by  which  they 
can,  as  a  rule,  be  at  once  recognized.  It  has  recently  been  discovered, 
however,  that  several  generic  types  of  lizards,  which  superficially  re- 
semble the  Geckos,  are  distinguished  from  them  by  concavo-convex  or 
proccelous  vertebrse,  and  other  differential  characters  are  associated 
with  this  diveJtgence.  The  genera  now  known  to  be  thus  distinguished 
are  the  Indian  Uublepharis,  the  West  African  FsilodactyluSy  and  the 
American  Coleonyx.  Mr.  Boulenger  has  recently  proposed  for  the  re- 
ception of  these  forms  a  peculiar  family,  which  he  has  named  Euble- 
pharidcd.  The  new  family  is  definable  as  lAicertilia  with  proccelous 
vertebne,  united  parietal  bones,  incomplete  orbital  ring,  and  without  a 
parietal  bar;  the  Gecconidse  remain  still  as  Lacertilians  with  biconcave 
vertebrse,  distinct  parietal  bones,  incomplete  orbital  ring,  and  deficient 
parietal  bar.  It  is  urged  by  Mr.  Boulenger  that,  in  view  of  the  facts, 
the  suborder  Kyctisaura  should  be  abandoned,  and  it  is  recalled  that  the 
YaranidsB  have  the  orbit  incompletely  surrounded,  and  the  Heloder- 
midsB  are  destitute  of  a  parietal  bar. 

The  poison  of  Heloderma. — "A  partial  study  of  the  poison  of  Helo- 
derma  suspectum  (Cope),  the  Gila  monster,"  has  been  made  by  Drs.  S. 
Weir  Mitchell  and  E.  T.  Beichert,  of  Philadelphia.  The  poisonous 
character  of  the  lizard  ha«  been  fully  confirmed,  and  the  physiological 
and  pathological  characteristics  of  the  poison  have  been  made  known. 
It  is  a  "virulent  heart  poison,"  which  "contrasts"  strongly  with  the 
venoms  of  serpents,  since  they  give  rise  to  local  hemorrhages,  and  cause 
death  chiefly  through  failure  of  the  respiration,  and  not  by  the  heart, 
unless  given  in  overwhelming  doses.  They  lower  muscle  and  nerve 
reactions,  especially  those  of  the  respirator}'  apparatus,  but  do  not,  as 
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amle,  cause  extreme  and  abrupt  loss^f  spinal  power.  Finally,  they 
give  rise  to  a  wide  range  of  secondary  pathological  appearances  which 
are  absent  from  Heloderma  poisoning."  The  poison  of  the  lizard  leaves 
no  trace  of  any  local  effect,  but  the  heart  is  arrested  in  complete  diastole, 
and  becomes  full  of  firm  black  clots.  The  muscles  (except  the  cardiac) 
and  nerves  respond  readily  to  irritants, '^  but  the  spinal  cord  has  its 
power  annihilated  abruptly  and  refuses  to  respond  to  the  most  powerftd 
electrical  currents." 

Composition  of  snakepoisons.-^The  poison  of  snakes,  especially  of  the 
&mily  of  Orotalids,  has  been  chemically  and  physiologically  investi- 
gated by  Drs.  S.  Weir  Mitchell  and  Reichert,  of  Philadelphia.  They 
succeeded  in  separating,  irom  poison  obtained  from  rattlesnakes  and 
moccasons,  three  different  proteids,  which  they  have  proposed  to  dis- 
tinguish severally  as  venom-peptone,  venom -globuline,  and  venom- 
albumen.  Tbe  details  of  these  investigations  are  given  in  the  Medical 
Newsj  of  Philadelphia,  for  April  28,  1883. 

Birds. 

American  Ornithologists*  Union. — In  response  to  a  call  of  several  of 
America's  most  eminent  ornithologists,  Messrs.  J.  A.  Allen,  of  Gam- 
bridge,  Elliott  Coues,  of  Washington,  and  William  Brewster,  of  Boston, 
^'seut  to  a  little  less  than  fifty  of  the  more  prominent  ornithologists  of 
the  United  States  and  Canada,"  a  meeting  for  organiziqjg[  f'the  Ameri- 
<5an  Ornithologists'  Union"  was  held  at  New  York,  on  tlllt'26th  of  Sep- 
tember, 1883,  and  following  days.  The  Union  took  as  its  exemplar 
the  "  British  Ornithologists'  Union."  Four  classes  of  members  were 
recognized :  (1)  active,  limited  to  fifty;  (2)  foreign,  limited  to  twenty- 
five;  (3)  corresponding,  limited  to  one  hundred;  and  (4)  associate,  to  be 
unlimited  in  number.  Mr.  J.  A.  Allen  was  elected  president,  Dr.  E. 
<3oues  and  Mr.  R.  Ridgway  vice-presidents,  and  Dr.  C.  Hart  Merriam 
secretary  and  treasurer. 

The  Nuttall  Ornithological  Club  transferred  to  the  new  Union  its  Bul- 
letin, and  this  will  therefore  be  discontinued  as  such.  It  is  succeeded 
by  "The  Auk"  of  the  American  Ornithologists'  Union.  The  Union  was 
organized  under  happy  and  harmonious  conditions,  and  much  good  to 
ornithology  may  be  expected  from  its  activity.  Its  most  important 
promised  work  will  be  "a  revision  of  the  classification  and  nomen- 
clature of  Korth  American  Birds,"  for  which  a  special  committee  was 
appointed  of  five,  viz,  Messrs.  Coues,  Allen,  Ridgway,  Brewster,  and 
Henshaw. 

Cholera  and  Birds. — It  has  been  claimed  that  there  is  a  marked  de- 
crease in  the  number  of  birds  in  regions  where  cholera  is  for  the  time 
raging,  and  this  belief  has  been  indorsed  by  a  number  of  correspond- 
ents in  the  columns  of  Nature.  Exodus  of  birds  from  sundry  places 
afflicted  with  cholera  has  been  recorded.    Before  the  disease  had  fairly 
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developed,  or  at  latest  iu  its  incipiency,  birds  of  various  kinds  almost 
or  quite  deserted,  apparentlj',  the  towns  of  Zagazig  in  Egypt  (p.  329), 
Salisbury  in  England  (342),  the  island  of  Mauritius  (p.  366),  and  West 
Barbary  (p.  389).  Other  instances  have  been  recorded,  but  in  a  rather 
skeptical  spirit,  by  Pfarrer  Hackel,  of  Windsheim,  in  the  "Zoologi- 
sche  Garten"  of  Frankfurt-am-Main  (vol.  xiv,  p.  328).  At  Zagazig,  so 
long  as  the  birds  remained  flying  about  a«  usual,  it  waa  considered  that 
the  inhabitants  were  quite  secure  from  any  attack,  but  when  they  left 
somecitizens  would  leave  also  from  fear  of  impending  pestilence.  *'  The 
birds  had  lieen  observed  by  old  hands  to  depart  before  the  approach  of 
cholera  during  the  last  four  epidemics"  (p.  329),  At  Salisbury,  a  man, 
^' whose  duty  it  was  to  oil  the  vane  upon  the  spire,  had  made  his  usual 
ascent  (of  404  feet),  and  had  perceived  a  foul  scent,  which  it  seems  had 
not  been  noticed  below.  The  inhabitants  connected  this  with  the  ap- 
l)earauce  of  the  epidemic  shortly  afterwards.  Birds  might,  no  doubt, 
be  affected  by  such  a  circumstance"  (p.  342).  These  observations  seem 
to  be  to  the  point,  but  more,  scientifically  conducted,  are  requisite  be- 
fore full  credence  can  be  put  in  the  alleged  coincidence  of  cholera  and 
absence  or  paucity  of  birds. 

Relations  of  the  Penguins. — The  Penguins  or  Spheniscids  have  beeu 
anatomically  examined  by  Professor  Watson,  of  Manchester,  and  some 
interesting  conclusions  adduced.  These  have  been  e;abodied  in  a  ^^  Re- 
port on  the  anatomy  of  the  Spheniscidro  collected  during  the  voyage  of 
H.  M.  S.  Challenger."  Among  the  most  important  x>^uliaritie8  of  the 
group  are  the  skeletal  characteristics  of  the  limbs.  The  anterior  are 
distinguished  by  the  peculiar  form  and  mode  of  articulation  of  the  carpal 
bones ;  by  the  union  of  the  first  or  radial,  which,  although  independent 
in  the  embryo,  becomes  inseparably  anchylosed  with  the  second  meta.- 
carpal  bone  in  the  adult ;  and  by  the  absence  of  a  free  pollex.  The 
posterior  have  a  tarso-metatarsus  which  '*  presents  features  which  serve 
at  once  to  distinguish  that  bone  from  the  corresponding  skeletal  element 
of  any  other  group  of  birds,  being  altogether  shorter  and  broader  than 
in  these,  with  the  single  exception  of  the  genus  Fregatia,  From  Fre- 
gatia,  however,  as  grow  all  other  birds,  the  Penguin  is  distinguished  by 
the  clearly-defined  separation  of  the  meVatarsal  elementSy  the  shafts  of 
which  are  differentiated  from  one  another*  while  in  other  birds  these 
bones  are  indistinguishably  fused  together."  Further,  the  position  of 
the4;arso-metatarsus  seems  to  be  peculiar  among  birds.  ''  In  all  other 
birds,  during  terrestrial  locomotion,  the  tarso-metatarsus  is  elevated  so 
that  only  its  distal  extremity  comes  into  relation  with  the  ground,  the 
*  heel '  of  the  foot,  physiologically  considered,  in  the  case  of  other  birds 
being  situated  at  the  distal  extremity  of  the  tarso-metatarsus,  while  in 
the  SpheniscidsB  it  is  formed  by  the  proximal  end  of  tha#  bone.  In 
accordance  with  this  arrangement  we  find  that  while  in  the  mjgority  of 
birds  the  metatarsophalangeal  articulations  admit  of  great  mobility 
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in  the  Spbeniscidae,  on  the  other  hand,  these  joiuts  are  relatively  stiff, 
aud  gieater  freedom  of  movement  is  permitted  at  the  intertarsal  articu- 
lation or  ankle  joint.  May  we  not  regard  this  plantigrade  condition  of 
the  foot  of  the  Pengain  as  a  survival  of  a  similar  feature  in  the  anatomy 
of  the  omithoscelidan  ancestors  of  the  Spheniscids.'^ 

The  characteristics  of  the  Spheniscids,  as  shown  by  Professor  Watson 
and  others,  are,  in  fact,  so  salient  and  co-ordinated  in  such  number  that 
we  can  now  scarcely  doubt  that  they  are  the  most  aberrant  of  all  liv- 
ing birds,  and  even  more  remote  from  the  general  stock  than  are  the 
BatitSB  or  Ostrich  and  the  like.  If  the  living  birds  admit  of  subdivision 
into  orders,  the  Penguins  appear  to  be  best  entitled  to  such  segrega- 
tion, and  at  least  they  should  be  isolated  as  an  independent  suborder. 
The  family  of  Spheniscids,  in  the  opinion  of  Professor  Watson,  is  divisi- 
ble into  three  genera — (I)  SpheniscuSj  with  three  species  and  a  variety; 
(2)  EudjfpteSj  with  two  species,  and  of  which  the  forms  Mtdfpte^  chn/tf- 
Ofne  from  Tristan,  the  Falklands,  and  Kerguelen  Island  are  distin- 
guishable as  so  many  varieties;  and  (3)  AptenodyteSj  with  two  species. 

A  new  species  of  Ostrich. — More  than  once  it  has  been  thought  that 
a  second  species  of  ostrich  should  be  distinguished,  but  there  was 
always  some  uncertainty  as  to  differential  characters.  During  the  past 
year,  however,  Dr.  Eichenow,  of  Berlin,  has  urged  the  specific  distinct- 
ness from  the  common  African  (Struthio  camelus)  of  specimens  sent 
from  the  Bomali  country  and  given  to  them  a  characteristic  name  {Stru- 
ihio  molybdophanes).  The  naked  parts  are  colored  quite  differently  in 
the  two  forms.  The  8.  camelus  has  the  exposed  surfaces  of  the  head, 
neck,  thighs,  and  legs  of  a  flesh-red,  while  the  corresponding  parts  of 
S.  molybdophanes  are  of  a  delicate  slate-gray.  The  bill  and  ga|>e  of  the 
newly-discovered  type  is  of  a  delicate  pink  hue,  except  at  the  tip,  where 
it  is  brownish. 

Incubation  of  the  Ostrich. — A  discussion  respecting  the  incubation  of 
the  eggs  of  the  ostrich  ensued  in  the  Spectator  and  Nature  in  con- 
sequence of  a  denial,  by  a  critic  of  Mr.  Romanes's  ^'Animal  Intelli- 
gence," that  the  task  of  incubation  is  shared  by  both  the  sexes.  It  was 
maintained  by  the  critic,  in  accordance  with  the  statements  current  in 
books  of  natural  history,  that  ^'  female  ostriches  take  no  part  in  the 
duty  of  incubation,"  Several  respectable  and  eminent  authorities, 
however,  adduced  positive  testimony  to  the  concurrence  of  the  females, 
on  some  occasions  at  least.  It  appears  to  be  well  established  thaf  in 
the  Cape  colony  both  sexes  assist  on  the  nest.  In  the  words  of  Mr.  E. 
B.  Biggar,  who  has  reported  on  the  ostrich-farms  of  the  Cape  colony, 
'<  some  will  sit  throughout  with  the  roost  solicitous  maternal  instinct, 
others  mauk'est  such  anxiety  that,  when  the  hen  has  been  a  little  late 
in  taking  her  morning  turn  upon  the  nest,  he  has  gone  out,  and,  hunt- 
ing her  up,  has  kicked  her  to  the  nest  in  the  most  unmanly  manner. 
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Some  are  very  affectloDate  over  their  youug,  others  the  reverse;  thus  do 
individuals  differ  even  among  ostriches.  As  a  rule,  the  cock  bird  forms 
the  nest,  sits  the  longest,  and  takes  the  burden  of  the  work  of  hatching 
and  rearing." 

Testimony  is  divided  as  to  whether  the  cock  sits  invariably  at  night 
to  the  exclusion  of  the  hen. 

On  the  one  side,  Dr.  W.  O.  Atherstone,  in  a  work  on  ostrich-farming, 
has  said  that  the  sexes  ''sit  alternately,  the  male  at  night  grazing  and 
guarding  the  females.  During  the  daytime,  the  time  of  the  male  bird 
going  on  the  nest  varies  during  the  period  of  incubation,  as  also  does 
the  time  between  the  female  leaving  the  nest  and  the  male  taking  her 
place,  the  exposure  and  cooling  being  probably  regulated  by  the  tem- 
perature of  the  incubation  fever  at  different  stages." 

On  the  other  side,  Mr.  Biggar  maintained  that, ''  contrary  to  what  has 
been  currently  understood,  and  what  is  still  stated  even  in  recent  colo- 
nial accounts,  the  cock  bird  sits  at  night,  not  the  hen.^  He  even  urged 
that ''  in  this  peculiarity  the  hand  of  Providence  may  be  seen,  for  the 
worst  enemies  of  the  nest  appear  at  night,  and  the  cock,  being  stronger 
and  braver,  is  better  able  to  resist  them ;  moreover,  the  feathers  of  the 
cock  being  black,  night  sitting  would  not  expose  him  to  that  exhaustion 
from  the  sun's  rays  which  would  ensue  if  he  sat  during  the  day ;  while 
at  the  same  time  the  gray  feathers  of  the  female  are  less  conspicuous 
while  she  sits  during  the  day." 

Mi\  Eomanes  claimed  that  the  experience  at  Florence  coincided  with 
that  at  other  places,  viz,  '^that  the  cock  bird  undertook  the  whole  duty 
of  sitting  during  the  night." 

There  is  a  general  tendency— and  a  natural  one — to  concentrate  at- 
tention on  facts  individually  observed  and  to  generalize  from  those, 
but  nature  is  often  very  elastic  and  her  impositions  are  not  always  with 
rigid  fetters.  Truth  may  pervade  opposite  statements  and  the  same 
shield  may  be  quite  different  on  different  sides.  Professor  Moseley  has 
recognized  this  truth,  and  suggested  that  ''  an  interesting  subject  of 
inquiry  seems  to  be  still  open  in  the  matter.  It  is,  how  far  do  the 
habits  of  nidification  of  the  ostrich  vary  in  the  different  climates  through 
which  it  ranges?  The  nest  of  the  ostrich  is  commonly  described  as  a 
heap  of  sand,  and  so  no  doubt  it  is  in  warm  desert  regions,"  but  a 
nest  which  he  saw  ''at  the  Cape  was  carefully  built  of  grass  and  other 
warm  materials,  so  as  to  aid  in  retaining  heat.  The  birds  kept  the  nest 
almost  constantly  covered  between  them.  In  warmer  regions,  how- 
ever, the  hen  appears  often  to  leave  the  nest  in  the  daytime,  and  it  is 
just  possible  that  when  the  temperature  is  very  high  the  hen  may  not 
incubate  at  all,  and  the  cock  alone  may  do  so  at  night."  {Nature,  voL 
XXVII,  pp.  480,  530.) 

The  Thrush  family. — The  thrushes  have  been  re-examined  by  Dr. 
Leonhard  Stejneger,  the  learned  Norwegian  ornithologist,  now  resident 
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at  Washington,  with  quite  satisfactory  results.    His  conclusions  have 
been  embodied  in  an  article  published  in  the  Proceedings  of  the  TJ.  S* 
.  JSTational  Museum  (vol.  v,  pp.  44^-48.'^),  entitled  "Remarks  on  the  Sys- 
tematic Arrangement  of  the  American  TardidsB.'^ 

The  most  essential  characters  of  the  group  are  given  as  the  booted 
tarsi,  coincident  with  the  spotted  plumage  of  the  young.  The  most 
prominent  feature  of  the  new  arrangement,  contrasted  with  that  most 
current  in  the  United  States,  is  that  the  A^imince  have  been  removed 
altogether  from  the  family,  the  genus  Oichlherminiaj  formerly  regarded 
as  a  connecting  link  between  the  two  subfamilies,  being  broken  up  into 
Ciohlherminia  proper,  and  Margarops,  the  former  belonging  to  the  true 
TurdiiMEj  the  latter  to  the  Miminas^  which  are  referred  to  the  neigh- 
borhood of  the  Troglodytinoe.  Furthermore,  the  Saxkolidce  (including 
8ialia)j  and  the  Luaciniidce  have  also  been  included  among  the  Turdidce, 
while  the  Myadestinas  have  been  given  rank  as  a  subfamily  under  the 
same  head  after  having  been  removed  from  the  PtilogonaiidcBy  among 
which,  however,  Myadesies  leucotis  is  left  under  the  new  generic  term 
Entomodcstes,  The  groups  have  been  made  more  natural  by  removing 
heterogeneous  elements  and  putting  them  in  their  proper  place.  Thus 
TurduH  pinicola  was  made  the  type  of  the  new  genus  Ridgwayia  and 
placed  among  the  Sialeas^  while  Turdus  flavipes  and  allies  were  trans- 
ferred to  the  Myddestine  genus  Platycichla^  which  the  author  shows  to 
have  been  founded  upon  a  female  of  the  species  in  question  or  a  very 

nearly  related  one. 

MammaU, 

Uxtinct  Rodents  of  America. — The  extinct  rodents,  whose  remains  have 
been  resurrected  from  the  Tertiary  deposits  of  the  United  States,  have 
been  examined  by  Professor  Cope,  and  interesting  details  have  been 
supplied.  No  evidence  has  been  furnished  as  yet  of  the  existence  of 
any  representative  in  the  lowest  beds  (Puerco-Eocene  epoch),  but  8j)e- 
cies  have  been  found  in  the  next  succeeding  (Wasatch-Eocene  epoch), 
and  have  continued  to  the  present  in  gradually  increasing  numbers. 
Representatives  of  apparently  nine  families  have  been  found  in  pre-pli- 
ocene  strata,  of  which  three  are  extinct  and  the  rest  still  existing.  The 
older  extinct  families  were  related  to  the  squirreMike  types,  and  are  (I) 
Isehyromyidcdj  with  thirteen  species,  twelve  of  the  Eocene  and  one  of 
the  Oligocene,  representing  three  genera ;  (2)  Mylagaulidw,  known  only 
through  one  species  found  in  the  Upper  Miocene ;  and  (3)  a  form  named 
Heliscomysj  either  of  an  undifferentiated  or  doubtful  family,  desci-ibed 
from  the  jaws  of  a  species  found  in  the  Oligocene.  No  remains  of  any 
of  the  existing  families  have  been  found  earlier  than  the  Oligocene ; 
during  that  epoch  the  beavers,  squirrels,  mice,  and  hares  were  repre- 
sented by  extinct  genera,  and  in  the  Miocene  the  porcupines  and  gophers 
(Geomyidse)  left  remains.  "  The  ancient  genera  all  differ  from  their 
modern  representatives  in  the  same  way ;  that  is,  in  the  greater  con- 
striction of  the  skull  just  posterior  to  the  orbits  and  accompanying  ab- 
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sence  of  postorbital  processes."  Contrary  to  what  prevails  among  many 
other  types,  '^  none  of  the  species  of  this  faona  are  of  larger  size  than 
their  modern  representatives.  In  the  cases  of  the  beavers,  squirrels, 
and  rabbits,  the  ancient  representatives  are  the  smaller."  This  general- 
ization, however,  can  only  be  regarded  as  true  for  Miocene  and  earlier 
Tertiary  si>ecies.  Certainly  two  of  the  rodent  types  (without  living 
species)  at  least  were  larger  than  any  of  their  modem  relations.  These 
were  described  by  Professor  Cope  among  "the  Pliocene  and  Post-plio- 
cene rodentia,"  under  the  names  Castoroides  Ohioefisis  and  Amblyrhiza  ; 
the  former  was  the  type  of  an  extinct  family,  the  Castoroididse,  and  the 
latter  related  to  the  chinchillids.  The  Castoroides  attained  to  about 
the  size  of  a  black  bear,  and  one  of  the  Amblyrhiza^ — the  A.  latidens — 
most  have  been  larger  than  the  male  Virginia  deer.  (Am.  Nat,  Janu- 
ary, February,  April,  1883,  vol.  xvn.) 

A  third  Jcind  of  Corpuscule  in  Blood, — Besides  the  red  and  white  blood 
corpuscnles,  there  are  indications  of  a  third  kind  in  the  blood  of  mam- 
mals, but  the  exact  nature  of  the  element  has  remained  obscure.  In 
1883,  Bizzozero  solved  the  difficulties  of  examination,  and  practically 
made  known  for  the  first  time  the  third  kind  of  corpuscules.  They  are 
colorless  lens-shaped  disks  of  comparatively  small  size,  having  a  diam- 
eter only  a  quarter  to  a  half  that  of  the  red  corpuscules  and  destitute  of 
hemoglobin.  They  are  especially  interesting  on  account  of  their  sup- 
posed physiological  relations.  It  is  claimed  that  they  are  the  chief 
factors  in  the  coagulation  of  the  blood,  and  that  the  fibrin  is  derived 
from  their  disintegration.  This  view  is  entirely  different  from  those 
previously  enunciated,  which  referred  the  fibrin  chiefly  to  the  breaking 
down  of  the  white  corpuscules.  Investigation  of  the  blood  of  birds  and 
amphibians  revealed  an  homologous  element  with  the  newly  differen- 
tiated corpnscule — pale,  nucleated  blood-plates,  whose  functions  were 
similar  to  those  of  the  mammals.     {Am.  Nat.,  vol.  xvii,  pp.  1303-1305.) 

In  a  reclamation  made  to  the  French  Academy  of  Sciences  (Compte 
Bendus,  vol.  96,  pp.  1804-1806)  G.  Hayem  insists  that  the  elements  of 
the  blood,  to  which  he  gave  the  name  of  hematoblasts,  ai»  identical 
with  the  "plaquettes,"  or  corpuscules,  described  by  Bizzozero.  He 
further  contends  that  Norris's  third  corpuscular  element  is  a  red  corp- 
nscule decolorized  as  the  result  of  the  manipulation  to  the  blood  was 
subjected.    [J.  B.  M.  8.  (2),  vol.  iii,  p.  631.] 

Thefunction  of  the  cochlea  of  the  mammalian  Ear. — Years  ago  Professor 
Helmholtz,  recalling  that  the  membrana  basilaris  of  the  cochlea,  in  which 
the  terminal  filaments  of  the  auditory  nerve  are  distributed,  increases  in 
width  from  the  bottom  towards  the  upper  part,  broached  a  hypothesis 
to  explain  the  differentiating  perception  of  certain  higher  tones;  it  wa^ 
suggested  that  ^'  the  sound  waves  that  penetrate  into  the  cochlea  occasion 
a  synchronous  vibration,  either  in  the  broader  upper  half  or  in  the  narrow- 
er lower  half  of  the  membrana  basilaris,  so  that  the  higher  tones  would 
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excite  the  fibers  of  the  aaditory  nerve  distribated  in  the  lower  part,  and 
the  deeper  notes  of  the  fibers  distributed  in  the  opper  part  In  animals 
which  are  low  in  the  scale  of  development  there  is  a  siitailar  arrangement, 
which  consists  of  auditory  cilia  of  different  lengths,  which  have  the  same 
function,  as  the  shorter  ones  are  intended  for  the  higher  notes,  and  the 
longer  ones  for  the  deeper  notes  and  noises,  and  are  set  into  synchronous 
vibration  by  them.  This  hypothesis  has  been  experimentally  confirmed 
in  the  case  of  the  auditory  cilia  of  the  lower  animals,  and  it  had  actually 
turned  out  true  that  deep  notes  produced  vibrations  in  the  long  hairs 
and  high  notes  in  the  short  ones." 

During  the  past  year  Dr.  B.  Baginsky,  of  Berlin,  experimented  on  dogs, 
with  a  view  of  ascertaining  to  what  extent  the  Helmholtzian  hypothesis 
was  applicable  to  the  cochlea  of  the  mammals.  The  difficulties  to  be 
encountered  were,  of  course,  great,  but  they  were  partly  overcome.  "  He 
wounded  the  top  of  the  cochlea  of  the  healthy  ear  in  dogs  which  had 
been  made  absolutely  deaf  of  their  other  ear,  and  then  observed  their 
hearing  powers  by  means  of  the  different  notes  of  organ  pipes  between 
0  and  d"".  On  the  third  day  after  the  immediate  consequences  of  the 
operative  interference  had  disappeared,  it  was  found  that  the  dog8 
responded  perfectly  to  the  notes  d"'\  d'"^  d"^  &'j  but  were  deaf  to  the 
deeper  notes.  This  condition  remained  unaltered  for  weeks,  and  when 
the  animal  that  had  been  the  subject  of  experiment  was  killed,  post-mor- 
tem examination  showed  that  the  top  only  of  the  cochlea  had  been 
wounded,  and  that  the  filaments  of  the  auditory  nerve  that  were  dis- 
tributed to  that  portion  were  destroyed.  Less  precise  were  the  results 
of  the  experiments  in  which  the  lower  part  of  the  cochlea  was  destroyed." 
The  result  on  the  whole,  however,  support^ed  the  hypothesis  of  Helm- 
holtz.     (Am.  Naty  vol.  xvu,  pp.  1195-1196.) 

MUk-giving  Males. — A  number  of  cases  have  been  recorded  in  which  the 
male  had  developed  functional  mammary  glands,  and  even  man  has  given 
sometimes  quite  copiously  milk  therefrom.  Such  cases,  however,  are 
always  of  interest.  The  observations  of  Dr.  O.  Hart  Merriam,  made  in 
1872,  on  the  milk-giving  faculty  of  males  of  the  so-called  Baird's  Hare 
have  been  recalled  recently  in  Nature  (vol.  xxvu,  p.  241),  and  a  corre- 
spondent in  a  subsequent  number  (vol.  xxvii,  p.  267)  revived  an  old 
account  of  a  hegoat  which  gave  milk.  In  the  island  of  Amboyna,  in 
1546,  the  famed  Saint  Francis  Xavier  found  ^'a  he-goat  giving  suck  to 
his  young  kids  with  his  own  milk;  he  had  one  breast  which  gave  every 
day  as  much  milk  as  would  fill  a  basin";  this,  the  saintly  Jesuit  wrote, 
he  saw  with  "  his  own  eyes." 

South  American  extinct  Mammals. — While  the  paleontologists  of  the 
United  States  have  been  rewarded  by  the  rich  discoveries  of  extinct 
mammals  whose  fame  has  already  been  widely  bruited,  a  corps  of  investi- 
gators has  sprung  up  in  the  southern  continent  who  are  being  almost 
equally  recompensed  for  their  labor  by  strange  new  types.    Perhaps  the 
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most  active  of  these  new  laborers  is  Mr.  Floreutino  AmeghiDo,  who  has 
ooDtribated  several  important  memoirs  ou  fossil  mammals  to  the  ^^Bole- 
tmdela  Aca^emia  Nacional  de  Ciencias^  of  the  Argentine  city  Cordoba 
(vol.  V,  pp.  1-34 J  101-116;  257-306;  1883).  In  one  of  these  memoirs 
(Sobre  nna  coleccion  de  mamiferos  f6siles,  recogidos  por  el  profesor  Sea- 
labrini  en  las  barrancas  del  Parana,  in  vol.  V,  pp.  257-306,)  he  has  de> 
Bcribed  a  namber  of  new  animals  from  a  formation  antecedent  to  that 
which  has  furnished  so  many  well-known  pampean  types,  and  has  ex- 
pressed his  belief  that  they  were  the  legitimate  predecessors  of  the  latter. 
For  example,  the  Chlamydotherium  typu^  was  preceded  by  the  Chlamy' 
dothertum  paranensiSj  Hoploploms  by  Falcehoplaphorus,  Mylodan  by  Pro- 
mfflodan^  Megatherium  by  Fromegatheriumy  Toxodon  by  Toxodontotheriumy 
and  Maerauchenia  by  ScoUbrinitherium.  Both  series  of  these  animals — 
the  later  as  well  as  the  earlier — are  not  only  themselves  extinct,  but 
have  left  no  successors  of  the  same  families  even.  They  belong  to  four 
extinct  families.  But  in  addition  to  these,  forms,  still  living  were  repre- 
aented  by  relatives  of  the  same  family  and  even  by  closely  allied  genera 
in  the  Parana  i)eriod.  The  deer  were  then  exemplified  by  a  certain 
generic  type  called  Proterotherium.  Of  that  giant  of  existing  rodents, 
the  SydroohoBrua  or  Capybara^  a  still  larger  predecessor  named  Cardia- 
iherium  existed,  and  the  genus  LagontomuH  had  then  already  been 
developed  under  the  form  L,  paraneimsy  and  the  genealogy  through  L. 
angustideus  and  L.  fossilis  is  traceable  directly  or  indirectly  into  the 
L.  trichoddctylus  now  living  (op.  city  p.  305). 

Maternal  intelligence  in  Deer. — An  interesting  instance  of  maternal 
solicitude  and  intelligence  has  been  noticed  by  Mr.  W.  H.  Bavenscrofb  in 
liie  spotted  deer  (Cervus  axis)  of  Ceylon.  A  newly  made  mother  was 
noticed  without  her  young  in  the  afternoons  of  several  successive  days, 
and  a  man  set  to  watch  to  detect  what  she  had  done  with  it.  It  ap- 
peared the  doe  went  to  certain  bushes  and  '^put  the  fawn  to  bed  every 
afternoon,  for  about  eight  or  ten  days,  at  about  4.30  P.  M.,  and  hid  it  so 
successfully  that,  though''  the  observer  '^knew  within  a  few  feet  the 
place  in  which  it  was"  concealed,  he  "never  succeeded  in  finding  it.'' 
(P.  Z.  8.y  London,  1883,  p.  465.) 

Extinct  Dogs  of  North  America, — The  family  Canidse,  including  the 
dogs,  wolves,  foxes,  and  kindred  animals,  are  of  quite  an  ancient  lineage, 
and,  according  to  Professor  Cope,  "probably  first  appeared  in  the  Upper 
Eocene  epoch,"  but  in  the  United  States  "  no  undoubted  species  of 
CanidsB  has  been  found  in  beds  older  than  Oligocene  or  oldest  Miocene." 
Their  remains  have  been  obtained  in  the  greatest  abundance  in  the 
Middle  Miocene,  are  not  rare  in  the  Upper  Miocene,  and  "  species  ac- 
company the  Pliocene  fauna  everywhere."  Twenty-five  species  of  the 
family,  representing  nine  genera,  have  been  recognized  by  Professor 
Cope.  It  is  possible  however  that  several  of  these  species  are  referable 
elsewhere  than  to  this  family.  (Am,  Nat,  vol.  xvii,  pp.  235-249.) 
H.  Mis.  m i7 
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PdUBontology, 

Briart  (A.).  Pal^ontologie,  principes  ^l^mentaires.  Paris,  1883. 
(12mo.    M.  6.) 

Gaudrt  (A.).  Les  Enchainements  du  mode  animal  dans  les  temps 
g6ologiques,  Fossiles  primaires.  Avec  285  fig.  Paris,  Savy,  1883. 
(Svo.    323  pp.  Frcs.  10.) 

Lethaea  geognostica  oder  Beschreibung  und  Abbildung  der  die  Ge- 
birgs-Formationen  bezeichnendtsten  Versteinerungen.  Hrsg.  von 
einer  Yereinigung  von  Palaeontologen.  1.  Th.  Lethaea  palseozoica 
yon  Ferd.  Roemer.  Textbd.  2.  Lief,  mit  65  Holzschn.  Stuttgart, 
Schweizerbart  (E,  Koch),  1883.    (8vo.    M.  12.) 

Miller  (S.  A.).  The  American  Palaeozoic  Fossils.  A  catalogue  of  the 
genera  and  species,  with  names  of  authors,  dates,  places  of  publica- 
tion, groups  of  rocks  in  which  found,  and  the  etymology  and  signifi- 
cance of  the  words.    Cincinnati,  Ohio,  1883.    (8vo.    334  pp.) 

PalsBontologia  Indica.  Series  XI.  Indian  Tertiary  and  Post-tertiary 
Vertebrata.  Vol.  II,  p.  2, 3.  Series  XIV.  Tertiary  and  upper  Creta- 
ceous Fauna  of  Western  India.    Vol.  I.    Calcutta,  1883.    (4to.) 

Qup:n8TEDT  (Fr.  Aug.).  Handbuch  der  Petrefactenkunde.  3.  Aufl., 
8,  0.  Lief,  mit  Taf.  31-^.    TUbingen,  Laupp'sche  Buchbandl.    (8vo,) 
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SOOTT  (W.  B.)  and  W.  F.  Magie.  Preliminary  report  upon  the  Prince- 
ton Scientific  Expedition  ofl  882.   Princeton,  N.  J.,  1882.   (8vo.   8  pp.) 

Expeditions  and  Faunas. 

SCHMARDA  (L.  K.).  Bericht  iiber  die  Fortscbritte  anserer  Kenutnisse 
von  der  geographischen  Verbreitung  der  Tbiere.  Bebn's  geograpb. 
Jabrb.,  9.  Bd.,  pp.  207-278. 

Thomson  (Ch.  Wyyille).  Report  of  tbe  scientific  results  of  tbe  voy- 
age of  H.  M.  S.  Cballenger  during  tbe  years  1873-'76,  prepared  under 
the  superintendence  of  tbe  late  Sir  C.  Wyville  Thomson  and  now  of 
John  Murray.    Zoology.    Vols.  5-7.    London,  Longmans,  1882.    (4to.) 

North  America. 

Edwards  (Henri  Milne).  Mission  scientifiqne  au  Mexique  et  dans 
PAm^rique  centrale.  Kechercbes  zoologiques,  publi^es  sous  la  direc- 
tion de  M.  Henri  Milne  Edwards.  3.  Partie  (2.  Section) :  ilStudes  sur 
les  Batraciens  par  M.  Broccbi.     Avexi  24  pi.      Paris,  impr.  nation., 

1883.     (4to.    143  pp.) 

Asia. 

Blanford  (W.  T.).  a  numerical  estimate  of  the  species  of  animals, 
chiefly  land  and  freshwater,  hitherto  recorded  from  British  India,  and 
.  its  dependencies.    Journ.  Asiat.  Soc.  Bengal,  Vol.  50;  pp.  263-272. 

Mohnicke  (O.).  Blicke  auf  das  Pflanzen-  und  Thierleben  in  den  nie- 
deriandiscben  Malaienlandern.  Mit  18  (Holzscbn.)  Taf.  MtLnster, 
Aschendorff,  1883.     (8vo.    iv,  694  pp.    M.  10.) 

South  America. 

Kennel  (J.  Von).  Biologische  und  faunistiscbe  Notizen  aus  Trinidad. 
Arb.  zool.-zoot.  Instit.  Wurzburg,  Vol.  6,  pp.  259-286. 

Parasites. 

Braun  (Max).  Die  tbieriscben  Parasiten  des  Menscben  nebst  einer 
Anleitung  zur  praktischen  Bescbaftigung  mit  der  Helminthologie  fiir 
Studirende  und  Aerzte.  Mit.  72  Holzscbn.  Wiirabnrg,  Adalb.  Stu- 
der,  1883.    (8vo.    viii,  233  pp.    M.  6.) 

Protozoans. 

Balbiani  (E.  G.).    Les  Organismes  unicellulaires.    Les  Protozoaires. 

Le5ons.     (Suite.)    Jour,  de  Microgr.,  T.  7,  pp.  291-299 ;  pp.  352-362. 
Gruber  (A.).    IJeber  Kerntbeilungsvorgange  bei  einigen  Protozoan. 

Mit  1  Taf.    Zeitscbr.  f.  wiss.  Zool.,  Vol.  38,  pp.  372-391. 
Hasgeel  (Ernst).    Neue  Gastrteaden  der  Tiefsee  mit  OsBment-Skelet. 

Sitzgeber.    Jena.  Ges.  f.  Med.  u.  Kat.,  Vol.  25 
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JSparozocms. 

BxLBiAia  (B.  G.)-  Les  Sporozoaires.  Seconde  Partie  dn  conrs  d'Em- 
bryog^nie  oompar6e.  (Snite.)  Journ.  de  Microgr.,  Vol.  7\  pp.  317-323; 
pp.404r-411.    (Fin.) 

Balbiaki  (E.  O.).    Le90ii8  sar  lez  Sporozoaires.    Eecueilliee  par  le  Dr. 

J.  Pelletan.    Revues  par  le  Professeur.    Avec  62  fig.  intercaK  dans 

le  texte  et  6  pi.  lith.    Paris,  O.  Doin,  1881.    (1883.    8vo.    viu,184pp. 

Frcs.  12.) 

Bhusapods. 

Oabpentsb  (W.  B.).  Report  on  the  specimens  of  the  genus  Orbit- 
olites  collected  by  H.  M.  S.  Challenger  during  the  years  1873-76. 
With  8  pi.    Rep.  Scientif.  Results  Challenger,  Zool.,  Vol.  7.    (47  pp.) 

Hasokel  (Ebnst).  Ueber  die  Ordnungen  der  Radiolarien.  Sitzgsber. 
Jena.  Ges.  f.  Med.  u.  Naturw.,  Vol.  16. 

Ccelenterates. 

Lendenpelb  (R.  v.).    Ueber  Colenteraten  der  Sudsee.    III.  Mittheil. 

Ueber  Wehrpolypen  und  Nesselzellen.    Mit  1  Taf.    Zeitschr.  Wiss. 

Zool.  38.  Bd.,  pp.  355-371.    IV.  Mittheil.  Eucopella  campanularia  n.  g. 

Ibid.y  pp.  497-583. 

Acalephs. 

A  T.T.MAX  (O.  J.)  Report  on  the  Hydroida  dredged  by  H.  M.  S.  Chal- 
lenger during  the  years  1873-76.  P.  1.  PlumularidsB.  With  20  pi. 
Rep.  Scient.  Results  Challenger.    Zool.,  Vol.  7.    (55  pp.) 

Glaus  (Cabl).  Untersuchangen  tlber  die  Organisation  und  Entwick- 
lung  der  Medusen.  Mit.  9  Holzstichen  und  20  Taf.  Prag,  Tempsky, 
u.  Leipzig,  Freytag,  1883.    (4to.    Tit.,  pp.  1.,  96  pp.    M.  20.) 

Weismann  (August).    Die  Entstehnng  der  Sexualzellen  bei  den  Hy- 

dromedusen.     Zagleich  als  Beitrag  zur  Kenntniss  des  Baues  und 

der  Leb'enserscheinungen  dieser  Gruppe.    Text  u.  Atlas.    Jena,  G. 

Fischer,  1883.    (4to.    Text,  xiii,  295  pp. ;  atlas ;  24  pi.,  24 1.  expl.   M. 

66.) 

Warms. 

VoGEL  (Julius).  Die  Trichinenkrankheit  und  die  zu  ihrer FerhUtung 
anzuwendenden  Mittel.  Nach  dem  Stan^  der  neuesten  Forschungen 
bearbeitet  von  O.  Reyher.  2.  Aufl.  Mit  Gratisbeilage  des  Trichi- 
nenspiegels.    Leipzig,  Denicktfs  Verlag,  1883.  (8vo.   54  pp.  M.0.60.) 

Grassi  (B.).  I  Chetognati.  Anatomia  e  sistematica  con  aggiunte  em* 
briologiche.  Con  13  tav.  Atti  R.  Accad.  Line,  (3,)  Mem.  CI.  fls.  mat., 
Vol.  13,  pp.  565-701. 

Gebstaegkbb  (A.).  Arthropoda.  II.  Abth.,  9.,  10.  Lief.  Leipzig  n. 
Heidelberg,  1883.  (8vo.  M.  1.50.)  (Bronn's  Klasseu  und  Ordnou- 
gen  Theirreicha.) 


J 
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Insects. 

OiBABD  (Maitrice).    Les  iDsectes.    Traits  ^I^mentaire  d'Bntomologie. 

Hym^noptdres   t^r^brants^    Macrol^pidoptferes.     Tezte,  T.  3,  avec 

23  pL,  Fasc.  1,  pp.  1-640.    Paris,  J.  B.  Bailliere  et  flls,  1883.    (8vo. 

Pig.  noires,  frcs.  20;  fig.  color.,  frcs.  40  le  Fasc.) 
BiLET  (Ch.  v.).    Beport  of  the  entomologist  for  the  fiscal  year  ending 

June  30, 1882.    Washington,  1882.    8vo.    From  Ann.  Beport  Deptmt. 

Agricult.  for  1881.     p.  61-214.     (viii,  167  pp.,  20  pi.) 
United  States  Department  of  Agricaltnre:    Division  of  Entomology. 

Bulletins  No.  1,  No.  2.    Washington,  1883.    (8vo.) 
Matthews  (A).  Catalogue   of  British  Coleoptera.     London,  1883. 

(8vo.) 
Begimbabt  (Maurice).     Essai  monographique  de  la   famille   des 

Gyrinides.    1.  P.  (fin).    Avec  3  pi.  Ann.  Soc.  Entomol.  France,  (6),  T. 

2,  pp.  401-458. 
Sharp  (D.).    Catalogue  of  British  Coleoptefa.    2.  edit,  revised,  corr., 

and  augm.    London,  1883.    (8vo.    M.  1.20.) 
.    On  the  classification  of  the  Adephaga  or  carnivorous  series  of 

Coleoptera.    Trans.  Entomol.  Soc.  London,  1882.    (Pp.  61-71.) 

MolltLsks. 

Fischer  (Paul).  Manuel  de  Conchyliologie.  f'asc.  V.  Paris,  1883. 
(8vo.    Pp.  417-^12.) 

Lankester  (Edwin  Bat).  Mollusca.  EncyclopaBdia  Brittanica.  Vol. 
16,  pp.  632-695, 1883. 

Martens  (Edouard  von).  Die  Weich-und  Schalthiere.  Mit  205 
Abbildungen.     Leipzig,  G.  Freytag,  1883.    (8vo.    327  pp.    M.  6.) 

.    Conchologische  Mittheilungcn,  als  Fortsetzung  der  Novitates 

conchologicae.    (Bd.  11,  Heft  3.)    Kassel,  Th.  Fischer. 

Martini  und  Chemnitz  (Systematisches  Conchylien-Cabinet  von); 
neue  reich  vermehrte  Ausgabe  [etc.],  fortgesetzt  von  Dr.  W.  Kobelt 
und  H.  C.  WeinkauflE.    315.  Lief,  [etc.]    Niirnberg,  Bauer  u.  Baspe. 

Tryon  (George  W.,  jr).  Manual  of  Conchology,  structural  and  sys- 
tematic. With  illustrations  of  the  species.  Vol.  V.  Philadelphia, 
Author,  1883.     (8vo.     Col.,  $20;  plain,  $12.) 

.    Structural  and  systematic  Conchology.    An  Introduction  to 

the  study  of  the  Mollusc^   Vol.  III.    Philadelpliia,  Author.    (8vo. 

430  pp.,  pi.  23-91.) 

Journals. 

Journal  de  Conchyliologie  [etc.],  public  sous  la  direction  de  H.  Cross  et 
P.  t^scher.    [T.  31,  or]  3.  s6r.,  t.  23.    Paris,  H.  Crosse.    (8vo.) 

Journal  (The)  of  Conchology.    Vol.  5.    London,  D.  Bogue.    (8vo.) 

Malakozoologische  Blatter.  Fortgesetzt  von  S.  Clessin.  6.  Bd.  Kassel, 
Th.  Fischer. 

Procto-verbaux  des  stances  de  la  Soci^t^  Boyale  Malacologique  de  Bel- 
gique.    T.  13.    AiiQ6el883,    Bruicelles.    (8vo.} 
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Faunas. 

KoBELT  (W.).  looDOgraphie  der  scfaalentragenden  enrop&ischen  Meer- 

csconchylien.    1.  Heft.    Mit4Taf.     Cassel,  Th.  Fischer,  1883.    (4to. 

16  pp.    Schwarz  M.  4 ;  color.  M.  6.) 
Pelseneeb  (P.)*    Tableau  dichotomique  des  MoUusqaes  niarins  de  la 

Belgiqne.    Bruxellee,  1882.    (8vo,    35  pp.,  1  pi.    M.    2.60.) 
Bellabdi  (L.).    I  Molluschi  del  terreni  terziarii  del  PiemoDte  e  della 

Liguria.     P.  III.     Gasteropoda  (BnccinidaB,  GyclopsidaB,  ParpuridaB, 

GoralliopbyllidsB,  Olividae).    Torioo,  1883.    (4to.     253  pp.,  con  12  tav. 

M.30.) 
HOEK  (P.  P.  C).    Overzicht  van  de  Literatunr  op  de  Oester  en  de  Oes- 

tercnltaar  betrekking  hebbende.    Revue  bibliographique  sur  Phuitre, 

etc.    Tijdschr.  d.  Nederland.  Zool.  Vereen,  Suppl.,  D.  1,  Afl.  1,  pp.  1- 

112. 
.    De  Voortplantingsorganen  van  de  Oester.    Les  Organes  de  la 

g6n6ration  de  Phuitre.    Med  6  pi.  (I*  I-V)  5  ibid.,  pp.  113-253. 
ASHFOBD  (Chables).    On  the  action  of  the  heart  in  the  HelicidsB  dur- 
ing Hibernation.    Journ.  of  Conchol.,  Vol.  3,  p.  321-326. 
Babfueth  (Dietbich).    tTber  den  Bau  und  die  Thatigkeit  der  Gaste- 

ropodenleber.    Mlt  1  Taf.    Arch.  f.  mikrosk.  Anat.,  Vol.  22,  pp.  473- 

524. 
Halleb  (Bela).    Die  Organisation  der  Chitonen  der  Adria.    11.  Theil. 

Mit  3  Taf.    Arbeit.  Zool.  Inst.  Wien,  Vol.  5,  pp.  29-60. 
SiMBOTH  (Heineich).    Anatomie  der  Parmacella  Olivieri  Cuv.    Mit  1 

Taf.    Jahrb.  deutsch.  Malakozool.  Gres.,  10.  Jahrg.,  pp.  1-47. 
Blake  (J.  F.).    A  monograph  of  the  British  Fossil  Cephalopoda.    Part 

I.    Introduction  and  Silurian  species.    (With  31  pi.)    London,  1882. 

(4to.    248  pp.) 
MoJSisoYiGs  (£.  von).    Die  Cephalopoden  der  Mediterranean  Triaspro- 

viuz.    Mit  94  Taf.    Abhandl.  k.  k.  Oeol.  Reichsanst,  Vol.  10.    (317 

pp.) 

ProtochordateH, 

Hebdman  (Will.  A.).  Report  on  the  Tunicata  collected  during  the 
voyage  of  H.  M.  S,  Challenger  during  the  years  1873-^76.  L  As- 
cidiae  simplices.  With  36  pi.  Report  Scientif.  Results  Challenger^ 
Zool.,  Vol.  6.    (xvii,  296  pp.) 

• 

Vertebrates. 

Fbanok  (LuDWia).  Handbuch  der  Anatomie  der  Hausthiere.  Mit 
besonderer  Beriicksichtigung  des  Pferdes.  2.  Aufl.  2.  Abth.  Stutt- 
gart, Schickhardt  &  Ebner,  1883.    (8vo.    Tit,  viii,  481-1118  pp.) 

Hibsghbbbg.  Zur  Dioptrik  und  Ophthalnioskopie  der  Fisch-  und  Am* 
phibienaugen.  Arch.  f.  Anat.  und  Physiol.,  Physiol.  Abtheil.,  pp. 
493. 
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LoBTET  (L.).  Poissons  et  Reptiles  dn  Lac  Tib^riade  et  quelqaes  antres 
parties  de  la  Syrie.  (Avee  14  pi.)  Archives  Museum  d'Hist.  Nat. 
de  Lyon,  Vol.  3. 

YiNOiGUERRA  (D.).  Bisultati  ittiologici  delle  Crociere  del  Violante 
comand.  dal  Capit.  -Arm.  Enr.  D'Albertis.  Con  3  tav.  Ann.  Mas. 
Civ.  Stor.  Nat.  Geneva,  Vol.  18,  pp.  465-590. 

Jordan,  (David  Starr)  and  Charles  H.  Gilbert.  Synopsis  of  the 
fishes  of  North  America.  Washington,  Govt.  Pmtg.  Office,  1882. 
(Bulletin  of  the  U.  S.  National  Museum,  No.  16.    8vo.  Ivi,  1018  pp.) 

Day  (Francis).  The  Fishes  of  Great  Britain  and  Ireland.  Parts  6, 7. 
London,  WUliams  &  Norgate,  1883.    8vo.    Vol.  2.   .  Parts  2,  3. 

Faber  (G.  L.)  The  Fisheries  of  the  Adriatic,  and  the  Fish  thereof;  a 
report  of  the  Austro-Hnngarian  Sea  Fisheries;  with  a  detailed  de- 
scription of  the  jMariue  Fauna  of  the  Adriatic  Gulf.  With  illustra- 
tions.    London,  Quaritch.     (4to.) 

Bochebruns  (A.  T.  de).  Faune  de  la  S6n^gambie.  Les  Poissons. 
Paris,    (8vo,  with  6  pi.  col.    M.  10.) 

Steindachner  (Franz).  Beitriige  zur  Kenntniss  der  Flnssflsche  Sud- 
amerika^s.  IV.  Mit  7  Taf.  Denkschr.  Akad.  d.  Wiss.  Wien  Math.  Nat. 
CI.,  Vol.  46,  1.  Abth. 

Maclkay  (William).  Contributions  to  a  knowledge  of  the  Fishes  of 
New  Guinea.    II.    Proc.  Linn.  Soc.  N.  S.  Wales,  Vol.  7,  pp.  357-^66. 

Myzonts. 

DoHRN  (Anton).  Studien  zur  Urgeschichte  des  Wirbelthierkorpers. 
III.  Die  Entstehung  der  Hypophysis  bei  Petromyzon  Planeri.  Mit  1 
Taf.     Mittheil.  Zoolog.  Station  Neapel,  VqI.  4,  pp.  172-189. 

Ferry  (L.).  Sur  la  lamproie  marine.  Compt.  rend.  Acad.  Sc.,  Paris,  T. 
96,  pp.  721-723;  Ann.  and  Mag.  Nat.  Hist.  (5),  VoL  II,  p.  388. 

Parker  (  W.  K.).  On  the  skeleton  of  the  Marsipobranch  fishes.  Part  1. 
The  Myxinoids.  Nature,  Vol.  27,  pp.  33t»-331.  Part  II.  The  Lam- 
prey.   Nature,  Vol.  27,  pp.  331  (Roy.  Soc). 

Selachians. 

Du  Bois-Reymond  (Emil).  On  a  new  principle  affecting  the  system- 
atic distribution  of  the  Torpedinidce,  and  in  the  probable  occurrence 
of  T.  occidental  is  Storer  on  the  British  coast.  Report  52.  Meet.  Brit. 
Assoc.  Adv.  Sc,  pp.  502-595. 

Herrmann  (G.).  Recherches  sur  la  spermatogen^e  chez  lea  S^laciens. 
Avec  3  pi.    Journ.  de  I'Anat.  et  de  la  Physiol.,  T.  18,  pp.  373-432. 

Schneider  (Anton).  TJeber  die  Begattung  der  Knorpelfische.  Zool. 
Beitr.     Schneider,  Vol.  1,  Biolog.  Centralbl.,  Vol.  3. 

Btassano  (H.).  Nouvelles  i-echerches  ]>hy8iologoque8  sur  la  TorpUle. 
Compt.  rend.  Acad.  Sc,  Paris,  T.  96,  pp.  143^1439, 
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Teleostomes. 

Bajlpoxtr  (F.  M.)  and  W.  N.  Pabkeb.  On  the  stmcture  and  develop- 
ment of  LepidoBteas.  With  9  pi.  Philos.  Transact.  Koyal  Soc.  Lon- 
don, 1882,  pp.  359-442, 1883. 

DoGiEL  (Alexander).  Die  Eetina  der  Ganoiden.  Mit  3  Taf.  Arch. 
f.  mikrosk.  Anat.,  Vol.  22,  pp.  419-472. 

Stock  (Thomas).  On  the  structure  and  affinities  of  the  genus  Tristy- 
chius,  Agass.  Ann  &  Mag  Nat,  Hist.,  (5,)  Vol.  12,  pp.  177-190,  pi.  7, 
Sept.,  1883. 

HiLDENDOBF.  Larvenformen  von  Knochenfischen.  Sitzgsber.  Ges.  Nat. 
Fr.  Berlin,  1883,  pp.  43-45. 

Babl-KOokhard.  Das  Grosshim  der  Knochenflsche  und  seine  An- 
hangsgebilde.  Arch  f.  Anat.  u.  Entwickelungsgesch.,  pp.  279-322, 2 
pi.,  1883. 

Bydeb  (John  A.).  Observations  on  the  absorption  of  the  yelk,  the 
food,  feeding,  and  development  of  Embryo  Fishes,  comprising  some 
investigations  conducted  at  the  Central  Hatchery,  Armory  Building, 
Washington,  D.  C,  in  1882.  Bull.  U.  S.  Fish  Oommiss.,  1882,  Vol.  2, 
pp.  179-205. 

FusBAUM  (Joseph).  Ueber  das  anatomische  Verhaltniss  zwischen  dem 
Gehororgan  und  der  Schwimmblase  bei  den  Cyprinoiden.  Polnisch : 
Kosmos,  Zeitschr.  d.  poln.  Na'turf.  Ges.  Kopemicus,  Lemberg,  1882, 
pp.  404-429,  439-449,  4  pi. 

FaociolI  (Luigi).  Di  alcune  disposizioni  organiche  delP  Uranosco- 
pns  scaber  L.  in  rapporto  al  suo  istinto  insidiatore.  Atti  Soc.  Natur. 
Modena,  (3,)  T.  1,  pp.  17-28. 

Smitt  (F.  a.)  Schematisk  framstallning  af  de  i  Biksmuseum  befint- 
liga  laxartade  fiskarnes  slagtskapsforhallSndanden.  Ofvers.  K.  Vet. 
Akad.  Forhdlg.  Stockholm,  39.  Arg.,  pp.  31-40. 

Tbois  (Enbioo).  Osservazioni  sull'  intima  struttura  delle  Branchie  del 
Xiphias  gladins.    Con  1  tav.    Atti  B.  Istit.  Veneto,  (6,). Vol.  1. 

Amphibians. 

Bbooohi.  iStudes  sur  les  Batraciens.  Mission  scientif.  au  Mex.  Bech. 
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Barrande  (Joachim),  an  eminent  paleontologist,  noted  especially  for 
his  investigations  of  the  paleozoio  fossils  of  Bohemia,  at  Pragae,  in 
his  eighty-foarth  year. 

Bertillon  (Adolphe),  natnralist  and  statistician,  died  March  3,  aged 
sixty-one  years. 

Garbonnier  (Pierre),  piscicnltarist 

Chadbourne  (Paul  A.),  president  of  Massachnsetts  Agricaltaral  Col- 
lege, died  Febraary  16. 

Forbes  (William  Alexander),  prosector  to  the  Zoological  Society 
of  London,  a  learned  zootomist  and  ornithologist.  Died  of  dysentery 
at  Shongo,  on  the  Niger  Biver,  Janaary  14,  aged  28. 

Heer  (OswALD)y  of  Zurich,  a  noted  paleontologist,  bom  in  1809  at 
Lausanne.    Died  September  27. 

KowALEVSKY  (Welhelm),  profcssor  of  paleontology  in  the  Univer- 
sity of  Moscow,  a  most  acute  paleontologist  and  systematic  zoologist 

Knorlein  (Josef),  entomologist  Died  at  Linz,  Febraary  12,  in  ihe 
seventy-eighth  year  of  his  age. 

Leoontk  (John  Lawiienge)  ,  an  eminent  zoologist,  especially  noted 
for  his  writings  on  the  Coleoptera  of  the  TJ.  S.,  bom  in  New  York 
May  13,  1825.    Died  at  Philadelphia  November  15. 

Mt^LLER  (Hermann),  of  Lippstadt,  celebrated  for  his  studies  on  the  re- 
lations between  flowers  and  insects.  Died  of  inflammation  of  the 
lungs  at  Prad,  in  Tyrol,  August  25. 

NiLSSON  (Sven),  a  distinguished  Swedish  zoologist,  died  at  Lund,  No- 
vember 30,  at  tbe  age  of  97  years. 

Pacini  (Filippo),  professor  of  anatomy  in  the  University  of  Florence, 
well  known  in  connection  with  his  studies  on  Asiatic  cholera  and 
artificial  respiration. 

Parker  (Charles  F.),  curator  of  the  Academy  of  Natural  SdenoeBy 
Philadelphia.    Died  September  7. 


ZOOLOGY.  751 

• 

Peters  (Welhelm  Gael  Haetwig),  diiectorof  the  Zoological  Museum 
of  Berlin,  and  a  voluminous  and  esteemed  author ;  bom  at  Golden- 
biittel,  Scbleswig,  April  22, 1816.    Died  at  Berlin,  May  ? 

Sabine  (Sir  Edwaed),  president  of  the  Royal  Society  of  London,  and 
who  contributed  in  his  early  life  to  the  literature  of  zoology.  Died 
at  London,  June,  1883. 

Scott  (H.  G.),  Major-General  B.  A.,  the  Superintendent  of  the  con- 
struction of  the  Great  International  Fisheries  Exhibition  at  Syden- 
ham.   Died  April  16,  aged  61. 

Stjmioheast  (Adeian  Luis  Jean  Feanoisgo),  a  Mexican  naturalist 
and  collector,  bom  October  15,  1828,  at  Ivome,  Switzerland.  Died 
September  26, 1882,  at  Tonala  (Ghiapas),  Mexico. 

Tolles  (Bobeet  B.),  a  distinguished  maker  of  microscopes,  at  Boston. 
Died  November  18. 

Valentin  (Gabeiel  Gustay),  a  physiologist  of  great  erudition,  at 
Berne.    Died  June  t 

Zellee  (Philipp  Cheistoph),  a  very  eminent  entomologist,  died  of 
heart  disease  at  Griinhof,  near  Stettin^  March  27,  in  the  seventy-sixth 
year  of  his  age. 


ANTHROPOLOGY. 


By  Otis  T.  Mason. 


INTRODUCTION. 

There  are  times  iu  the  history  of  every  science  when  its  advocates 
may  paase  and  look  aroand  them  to  see  what  progress  has  been  made. 
The  labors  prosecuted  in  a  science  so  complex  as  the  natural  history  of 
man  must  necessarily  be  of  two  kinds,  those  which  explore  to  its  lowest 
depth  each  particular  part  of  the  field,  and  those  which  reach  far  and 
wide  to  gather  in  the  results  of  investigation  in  each  area.  Of  this  last 
class  attention  may  be  directed  to  a  few  works  of  importance. 

In  February  of  1883  Dr.  E.  B.  Tylor  delivered  two  lectures  at  Oxford 
on  the  general  subject  of  anthropology.  The  vice-presidential  address 
before  the  American  Association  at  Minneapolis  was  upon  the  same 
comprehensive  theme. 

Dr.  Daniel  Brinton,  of  Philadelphia,  has  taken  in  hand  to  publish 
a  series  of  works  on  American  anthropology.  Ilis  address  before  the 
Congres  International  des  Ami^^ricanistes  at  Copenhagen;  his  article 
on  archaeology  in  the  American  Supplement  of  the  Encyclopaedia  Bri- 
tannica;  a  paper  before  the  Numismatic  and  Antiquarian  Society  of 
Philadeli)hiii  on  European. contributions  to  the  study  of  American  ar- 
chaeology ;  two  vohimes  in  Brinton's  Library  of  American  Literature ; 
and  several  shorter  papers  on  archieological  subjects,  all  attest  his  energy 
and  the  obligation  of  anthropologists  to  his  generosity. 

Parts  25-27  of  von  Ilellwald's  classical  work  on  the  natural  history 
of  our  species  were  published  during  the  year.  In  Breslau  appeared 
Encyclopedia  derNaturwissenschaften;  Handworterbuch  der  Zoologie, 
Anthropologic,  und  Ethnologic ;  in  Paris,  Dictionimire  ITsuel  des  Sciences 
Medicales;  but  the  highest  claim  of  anthroimlogy  to  rank  as  a  real  sci- 
ence is  presented  by  the  apearancein  Paris  of  Dictionnaire  des  Sciences 
Anthropologiques,  including  anatomy,  craniology,  i)rehistoric  archirol- 
ogj',  ethnography,  manners  and  customs,  laws,  arts,  industries,  demog- 
raphy, languages,  and  religions.    The  editor-in-chief  is  M.  Bertillon. 

The  importance  of  the  study  of  anthropology'  to  physicians,  legislators, 
and  sociologists  is  urged  by  several  publications  of  great  value. 

In  the  following  chapters  the  usual  order  is  followed.    Frequent  refer- 
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ences  are  made  to  authors,  whose  works  will  be  ftilly  noticed  in  the 
bibliography  at  the  end  of  this  paper.  In  the  list  of  aathorities  the 
titles  are  given  under  one  alphabetical  list. 

I. — ANTHROPOGENY. 

J.  W.  Powell's  annual  address  before  the  Washington  Anthropolog- 
ical Society  was  upon  human  evolution.  The  greater  part  of  the  argu- 
ment is  taken  up  with  the  evolution  of  human  culture.  The  speaker 
followed  more  elaborately'  the  thought  of  Arthur  Mitchell,  that  the 
course  of  human  progress  has  been  a  war  with  the  lower  law  of  the  sur 
vival  of  the  fittest,  waged  by  men  in  society,  with  .especial  emphasis 
upon  the  notion  that  without  well-organized  society  man  would  have 
gone  down  in  the  struggle. 

Anthropogeny  is  still  vigorously  studied  through  the  insane,  defect- 
ive, and  criminal  portions  of  ])opulations,  in  order  to  discover  evidences 
of  the  reappearance  of  ancestral  characteristics  by  atavism.  These  in- 
viestigations  are  conducted  in  two  widely  divergent  lines.  In  one  direc- 
tion they  are  prosecuted  by  anatomists  especially  with  reference  to 
protohuman  cranial  and  cerebral  characteristics;  in  the  other,  by  com- 
parative psychologists  for  the  purpose  of  determining  the  pristine  con- 
dition of  mind,  the  phases  of  mental  evolution,  and  the  causes,  social 
and  otherwise,  that  produce  those  pitiable  conditions. 

Preeminent  among  the  students  in  this  particular  field  are  Lacassagne, 
Liombroso,  Corr6,  and  Ferri.  On  the  other  hand,  the  brains  and  crania 
of  distinguished  men  are  called  upon  tte  witness  stand,  to  testify  as  to 
the  relation  between  brain  size  and  weight  with  the  quality  and  amount 
of  intelligence. 

Although  the  ancestry  of  man  is  at  present  looked  for  in  some  zoo- 
logical group  far  back  in  Tertiary  times,  the  older  theory  of  man's  direct 
descent  from  the  apes  finds  its  advocates.  Among  them  is  M.  Borghese, 
who  iDaintains  that  man  could  have  descended  from  the  apes.  Hart- 
maini  is  the  author  of  a  treatise  upon  the  manlike  apes  in  comparison 
with  man. 

Not  only  is  the  attempt  made  to  find  our  immediate  ancestor  of  our 
raee  in  existing  fauna,  but  also  the  analogues  of  all  human  arts  and 
associations.  This  leads  to  some  curious  investigations,  for  instance 
that  of  G.  Delaunay  on  animal  doctors. 

Not  much  is  written  nowadays  about  the  location  of  man's  origin* 
W.  S.  Duncan  is  the  author  of  a  paper  on  the  subject  in  the  Journal  of 
the  Anthropological  Institute,  but  the  most  systematic  and  thorough 
discussion  is  by  Count  G.  de  Saporta  on  the  peopling  of  the  earth. 

n. — ARCHEOLOGY. 

The  Marquis  de  Nadaillac  has  produced  a  very  learned  work  on  pre- 
historic America,  and,  for  one  so  far  removed  fh>m  the  opportunities  of 
personal  examination,  he  has  written  a  very  remarkable  book.     The 
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sympathies  of  the  author  are  somewhat  with  the  romantic  school  of 
interpretation,  but  the  tone  is  far  in  advance  of  that  which  pervades 
the  mnjority  of  archffiological  works  by  European  Americanists. 

Professor  Putnam,  in  the  administration  of  the  Peabody  fund,  has 
shown  the  greatest  activity  in  exploring  the  mounds.  His  method  has 
been  to  take  the  stnicture  entirely  down,  on  the  theory  that  the  tumuli 
arc  not  concentric  series  of  conical  shells  with  a  core,  but  a  series  of 
horizontal  layers.  The  finds  at  Madi8on^ille,  Ohio,  were  rich  and 
unique,  and  their  description  and  illustration  form  the  chief  feature  of 
the  annual  report. 

The  Bureau  of  Ethnology  has  prosecuted  archaeological  inquiries 
in  two  directions,  in  the  mounds  and  in  the  pueblos.  Dr.  Cyrus  Thomas, 
in  charge  of  the  former,  made  a  wide  exploration,  with  a  view  to  com- 
pleting the  Smithsonian  mound-map.  His  studies  lead  him  to  bold 
that  the  mound-builders  cannot  be  separated  ethnically  from  the  mod- 
em Indians.  Colonel  Stevenson,  exploring  the  pueblos,  has  not  only 
gathered  a  rich  harvest  of  ancient  pottery  and  implements,  but  he  has 
succeeded  in  finding  a  new  variety  of  cliff-houses.  Instead  of  an  open 
shelter  walled  up,  there  is  an  excavation  of  every  part — the  windows, 
doors,  and  the  entire  interior — very  similar  to  the  ancient  ruins  of 
Arabia  Petra.  Dr.  Thomas  has  also  studied  the  manuscript  Troano 
and  other  Maya  inscriptions. 

Tbe  Archaeological  Institute  of  America  has  divided  its  resources  be- 
tween two  fields — Greece  and  New  Mexico.  The  second  annual  report 
on  the  American  School  of  Classical  Studies  at  Athens  announces  that 
the  course  wiis  opened  by  the  director.  Prof.  W.  W.  Goodwin,  October 
2,  188J,  in  a  roomy  and  convenient  house  on  the  Odd<:  ^A/iaXia^,  The 
Bulletin  published  in  January,  1883,  describes  the  work  at  Assos  in 
1882,  and  also  presents  the  report  of  A.  F.  Bandelier  on  his  investiga- 
tions in  New  Mexico  in  the  spring  and  summer  of  1882.  The  result  of 
the  last-named  study  is  that  "  there  appear  to  be  but  two  types  of 
aboriginal  architecture  in  New  Mexico,  the  many-storied  communal  Iwune^ 
and  the  one-story  building  of  stone.  The  latter  is  found  either  in  vil- 
lages on  the  level  ground  and  on  gradual  slopes,  or  clustering  on  the 
rocky  shelves  and  scattered  in  recesses,  like  the  so-called  cliff-houses. 
The  cave-dwellings  appear  as  an  incidental  form,  resulting  from  the 
ease  with  which  the  rock  was  hollowed  out  or  from  the  existence  of 
natural  cavities,  which,  from  their  size  and  the  security  of  their  posi- 
tion, afforded  advantages  superior  to  those  of  independent  buildings. 
The  majority  of  cave-<lwellings  seem  to  be  many-storied  pueblos,  scooped 
out  of  friable  rock  or  built  inside  of  caverns  for  i)rotection.  But  there 
are  also  instances  where  the  small-house  type  is  reproduced  in  the  shape 
of  a  little  cavity  or  an  isolated  nook  walled  up  in  front." 

Dr.  C.  0.  Abbott  announced  the  discovery  of  a  human  molar  in  the 
Trenton  gravels,  associated  with  the  palaeolithic  implements  previously 
reported.    At  the  Minneapolis  meeting  of  the  American  Association, 
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Frances  E.  Babbitt  exhibited  qaartzite  specimens  resembling  the  mdely 
wronght  drift  implements  of  the  DeUiware  Valley. 

The  greatest  interest  has  been  felt  repectingthe  sonroes  of  the  jadoid 
implements  and  images  met  with  in  collections  of  American  antiqui- 
ties. Dr.  A.  B.  Meyer,  of  Dresden,  has  given  mnch  attention  to  the 
subject,  and  his  folio  monograph  is  a  work  of  great  importance.  Pro- 
fessor Baird  has  written  a  circular  letter  to  explorers  to  be  on  the  look- 
out for  the  natural  source  of  supply.  Mr.  £.  W.  Nelson  collected  some 
beautiful  objects  in  jade,  while  in  Alaska. 

Lucien  Carr's  chapter  in  the  Kentucky  Geological  Survey  on  the 
mounds  of  the  Mississippi  Valley,  historically  considered,  takes  the 
gronn<l  that  the  identity  of  these  people  with  the  modem  Indians  is 
proved,  that  they  are  by  no  means  ancient,  but  that  the  particular  tribe 
which  is  the  most  direct  descendant  is  not  made  out. 

In  the  American  Philosophical  Society's  Proceedings,  Henry  Phillips, 
jr.,  gives  an  account  of  the  more  important  public  collections  of  Ameri- 
can archaeology  in  the  United  States.  The  American  Antiquarian,  ed- 
ited at  Clinton,  Wis.,  by  S.  D.  Peet,  is  devoted  solely  to  archaeology, 
and  much  attention  is  paid  by  the  editor  to  the  animal  mounds  of  the 
State. 

It  is  impossible  to  follow  the  works  of  the  English  and  continental 
Europeans  in  their  archaeological  surveys.  Fortunately  their  special 
journals  are  accessible.  The  ^ice•pre8idential  address  of  W.  Pengelly 
before  the  British  Association  is  ar^sum^ofcave  exploration  well  worth 
reading.  The  archaeology  of  the  Caucasus  has  been  studied  and  illus- 
trated by  Chantre,  Bayem,  and  Virchow;  and  their  astonishing  results 
will  quicken  investigations  in  one  of  the  early  homes  of  the  Aryan  race. 

III.— BIOLOGY. 

The  most  interesting  and  important  inquiry  in  human  biology  is  he- 
redity. The  forces  at  work,  the  eflfects  of  consanguineous  marriages, 
the  transmission  of  genius  and  other  traits,  the  co-operation  of  its  laws 
with  heat,  light,  actinism,  pressure,  moisture,  atmospheric  contamina- 
tion, drink,  food,  resources,  scenery,  and  natural  security  to  produce, 
perfect,  and  fix  racial  and  family  characteristics — all  of  these  and  many 
other  questions  quite  as  important  conspire  to  make  heredity  the  focus 
of  all  biologic  investigations. 

Max  Bartels,  with  German  assiduity,  has  brought  together  in  a  mon- 
ograph of  nearly  one  hundred  pages  the  literature  and  notices  of  men 
with  tails.  The  paper  is  illustrated  with  modem  examples.  The  same 
author  has  carefully  studied  Krao,  the  child  ape. 

The  anomalies  of  the  teeth,  the  anthropological  significance  of  the 
wormian  bones,  and  right-handedness  will  be  found  in  the  bibliography 
of  this  paper  to  have  received  careful  study. 

George  Peckham,  of  Milwaukee,  has  prosecuted  a  series  of  obsorva* 
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tions  on  the  growth  of  children,  which  are  set  forth  in  the  anuaal  report 
of  the  Wisconsin  board  of  health. 

Uniform  craniometry. — In  September,  1877,  a  craniometric  conference 
was  held  in  Munich  (Correspondenzblatt,  1878,  No.  7),  and  a  second  con- 
ference in  August,  1880,  in  Berlin  (Oorrespondenzblatt,  Bericht  iiber  die 
XI,  Allg.  Versamml.,  pp.  104-106).  At  the  thirteenth  general  meeting, 
at  Frankfort,  August,  1882,  a  perfected  scheme  was  proposed.  This  is 
published  in  Archiv  fur  Anthropologic,  xv,  pp.  1-8, 1884,  and  signed  by 
sixty-seven  of  the  most  eminent  anthropologists  in  Germany,  Switzer- 
land, Austria,  Italy,  and  Russia. 

The  horizontal. — The  line  selected  for  the  horizontal  of  the  skull  is 
that  extending  from  the  lower  edge  of  the  orbital  cavity  to  the  middle 
of  the  ear-ca\  ity  or  the  upper  edge  of  the  internal  meatus. 

The  linear  measures  of  the  cranium  are  16;  of  the  face,  15.  The  ca- 
pacity of  the  skull  is  taken  with  shot,  if  possible.  The  cranial  indices 
are  as  follows: 

Doliohocephaly 75  and  under. 

Mesocephaly 751-799. 

Bracliycephaly 80-.85. 

Hyperbrachycephaly 851  and  over. 

Chamoicepbaly 70and  under. 

Orthocephaly 701-75. 

Hypsicephaly 751andover. 

Prognathy totiU'^. 

Mesognathy  or  orthognathy 83^-9(F. 

Hyperorthognaihy 9P  and  over. 

Other  indices  are  based  on  the  height  of  the  face,  orbital  cavity,  nasal 
cavity,  and  palate. 

The  following  table  is  drawn  up  for  the  purpose  of  indicating  the 
manner  of  reporting  measurements : 


Nnraber 

Source 

Sex 

A«e 

Cranium: 

Capacity 

Length 

Width 

Width  of  forehead 

Height 

Height  of  ear 

Leu^h  of  skull  bane 

Horizontal  circumference 
Sagittal  circumference.. . 
Lateral  circumference  . . . 
Face : 

Height  of  face 

Height  of  upper  face 


Indices. 


C 
L 
B 

B' 

H 

OH 

LB 

N 
S 

Q 

GH 
G»H 


Width  of  face 

Zygomatic  width 

Height  of  na^al  cavity... 
Width  of  nasal  cavity  ... 

Width  of  orbit 

Height  of  orbit 

Length  of  palate 

Width  of  palate 

Facial  angle 

Indices : 

Length  and  height 

Length  and  height  index  . 
Breadth  and  height  index. 

Face 

Upper  face 

Nose 

Orbital  cavity 

Palate 


Indices. 


GB 

J 

NH 
NB 

O, 

o, 

G, 
G, 
PL 

L:B 

L:H 

B:H 

GH:GB 

G'H:GB 

NH-XB 

O,  :  O, 

GirG, 
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TV. — PSYCHOLOGY. 

Tbe  last  part  of  the  human  economy  to  yield  to  scienttflic  treatment 
is  the  mindf  or  spiritual  nature.  Indeed  it  may  fairly  be  said  that  no 
scientific  society  has  yet  taken  up  the  study  of  mind  as  it  has  the  study 
of  ohjective  phenomena.  It  was  a  long  time  before  anthropology  was 
divorced  from  mere  biography  of  individuals  and  historic  annals,  which 
are  mostly  only  biographies  of  peoples.  Those  who  study  the  animals 
ill  order  to  spell  out  the  hieroglyphics  of  human  evolution  are  wont  to 
take  the  extraordinary,  spasmodic,  and  inexplicable  actions  of  pets  and 
frniiied  animals  as  their  illustrations.  The  same  method  would  not 
liold  in  natural  history.  O.  J.  Romanes  is  almost  alone  in  giving  to  the 
subject  a  careful  consideration,  though  it  may  be  from  the  point  of 
view  of  a  special  pleader. 

The  rcLition  of  brain  weight,  texture,  convolutions,  and,  we  might 
add,  the  circulation  of  blood  therein,  to  thinking  as  to  its  quality  and 
amount — that  is  the  field  of  true  psychologic  study,  which  may  be  prose- 
cuted by  profound  examination  of  single  individuals  or  by  the  com- 
luned  exertion  of  thousands  of  observers.  To  this  topic  already  much 
attention  has  been  paid. 

I\r.  Alix  has  i)aid  some  attention  to  dreams,  a  subject  of  the  greatest 
promise  if  rightly  considered. 

Cranio-cerebr«il  topography  is  still  a  living  question  with  many  anat- 
omists, and  quite  a  showing  of  papers  appears  in  the  accompanying 
bibliography. 

The  question  of  the  nature  of  consciousness  and  personality  must  al- 
ways be  one  of  tbe  highest  interest.  Baussi^re,  Cleland,  and  others 
have  bestowed  much  Jittention  ui>on  it. 

vSeveral  journals  have  sprung  into  existence  devoted  to  a  comparative 
study  of  mind.  The  American  Naturalist  has  added  a  department  of 
ps.vehology .  The  Society  of  Psychical  Research  was  organized  in  London 
during  the  year,  and  imblishes  a  quarterly  journal,  entitled  "  Proceed- 
ings." Prof.  Henry  Sidgwick  was  the  first  president.  The  subjects  con- 
sidered were  thought-reading,  thought-transference,  haunted  houses, 
clairvoyance,  mesmerism,  muscle-reading,  insanity,  dreaming,  and  the 
<livining  rod.  The  Archivio  di  Psichiatria,  &c.,  has  reached  its  fourth 
volume. 

V. — ETHNOGEAPHY. 

Among  the  ethnologic  works  of  a  comprehensive  character  that  of  A. 
II.  Keane,  of  Oxford,  stands  pre-eminent.  Taking  advantage  of  von  Hell- 
wald  and  the  older  ethnographers,  his  puriwse  is  to  arrive  at  an  accu- 
rate analysis  of  the  rae^s  of  men  by  a  careful  scrutiny  of  the  tribes. 
liielianl  Andree  is  the  author  of  an  illustrated  monograph  on  ethno- 
graphic comparisons  and  ])arallels. 

In  special  ethnography  much  goo<l  work  is  done.    F.  Boas  is  the 
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author  of  a  special  study  ou  the  former  distributiou  of  the  Esquimaux  in 
the  Arctic  regions.  It  will  be  remembered  that  Boyd  Dawkius  hints 
an  ancient  southward  residence  of  this  x)eopley  as  well  as  their  uninter- 
rupted circuit  of  the  North  Polar  Sea.  The  National  Museum  at  Wash- 
ington has  been  able  to  secure  the  co-operation  of  the  signal  ofQcers  and 
other  GoveruDient  officials  in  Alaska  especially,  and  the  result  has  been 
an  enormous  addition  to  the  number  and  Tariety  of  culture  objects. 
Mr.  J.  6.  Swan  continued  his  investigations  among  the  Baidas  and 
other  stocks  of  the  northwest  coast.  The  results  of  Bastian's  researches 
in  the  same  region  form  a  beautiful  addition  to  our  literature. 

Major  Powell  and  the  Bureau  of  Ethnology  devoted  much  attention 
to  the  subject  of  unraveliug  the  linguistic  stocks  of  our  western  area, 
and  it  is  believed  that  every  tribe  in  the  United  States  is  sufficiently 
Known  to  be  properly  relegated. 

The  colossal  work  of  H.  H.  Bancroft  steadily  goes  on  toward  com- 
pletion. During  1883  the  following  volumes  appeared  in  the  new  se- 
ries :  Vols.  I,  II,  Central  America ;  Vols,  i v,  v,  vi,  Mexico,  1516-1521 5 
Vol.  XV,  North  American  States;  and  Vol.  xviii,  California.  The 
series  when  completed  will  contain  the  following  works : 

Voi^.  I-V.— The  Native  Races  of  the  Pacific  States. 

Vols.  VI-VIIL— History  of  Central  America. 

Vols.  IX-XIV.— History  of  Mexico. 

Vols.  XV-XVI.— History  of  the  North  Mexican  States. 

Vol,  XVII.— IIistouy  of  Nkw  Mexico  and  Arizona. 

Vols.  XVIII,  XXIV.— History  of  California. 

Vol.  XXV.— History  of  Nevada. 

Vol.  XXVI.— History  of  Utah. 

Vols  XXVII,  XX VIII.— History  of  the  Northwest  Coast. 

Vols.  XXIX,  XXX.— History  of  Oregon. 

Vol.  XXXI.— History  of  Washington,  Idaho,  and  Montana. 

Vol.  XXXII.— History  of  British  Columbia. 

Vol.  XXXIII.— History  of  Alaska. 

Vol.  XXXIV.— California  Pastoral. 

Vol.  XXXV.— California  Inter  Pocula. 

Vols.  XXXVI,  XXXVII.— Popular  Tribunals. 

Vol.  XXXVIII.— Essays  and  Miscell-vny. 

Vol.  XXXIX.— Literary  Industries. 

The  history  of  the  Pacific  States  is  the  central  figure  of  this  lit- 
erary' undertaking,  the  native  races  being  preliminary,  and  the  works 
following  the  history  supplementary  thereto.  The  territory  covered  is 
the  western  half  of  North  America,  from  Panama  to  Alaska,  including 
all  of  Central  America  and  Mexico,  and  is  equivalent  in  area  to  one- 
twelfth  of  the  earth's  surface. 

South  America,  so  long  neglected,  received  some  marked  attentions 
in  1883.  E.  B.  Ileath  publishes  in  the  Kansas  City  Eeview  an  article 
on  the  dialects  of  the  Bolivian  Indians,  which  has  received  much  praise. 
The  best  publication  on  South  America,  and  one  that  vrili  be  read  with 
great  pleasure,  is  im  Thurn's  '^  Indians  of  British  Guiana."    The  names 
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of  all  the  tribes  are  given,  and  excellent  descriptions  of  the  people 
and  their  arts.  Bonney  is  the  author  of  a  treatise  on  the  inhabitants  of 
Colombia,  and  Bov6  on  those  of  Tierra  del  Fnego. 

The  study  of  the  elements  in  the  present  populations  of  Europe  may 
be  said  to  begin  with  Quatrefages's  researches  concerning  fossil  men. 
H.  II.  Howorth  continued  his  ethnologic  investigation  into  the  proto- 
historic  tribes  of  Grermanv  and  France. 

The  Eevue  d^Ethnographie,  established  by  M.  Hamy,  passed  through 
its  second  volume  successfully. 

No  ethnographic  field  is  receiving  more  thorough  attention  than 
Australia.  The  publication  of  the  results  of  these  investigations  in 
the  Journal  of  the  Anthropological  Institute  has  lifted  that  journal  to 
the  very  first  rank  among  our  special  journals.  Mr.  Sanger  also  con- 
tributes a  paper  on  the  aborigines  of  Cooper^s  Creek.  Bastian's  re- 
searches in  Polynesia  are  noticed  in  Archiv.  M.  de  Quatrefages  is  the 
author  of  a  pamphlet  in  which  he  seeks  to  identify  the  Kegritos  with 
the  Pygmies  of  the  classic  authors. 

VI.— GLOSSOLOGY. 

Since  ^Ir.  Darwin  published  his  work  on  the  expression  of  emotion 
in  the  animal  creation  and  in  man,  much  attention  has  been  paid  to  the 
methods  of  speech  that  are  not  vocal.  A  paper  by  Bruce  in  the  Amer- 
ican Naturalist  discusses  this  subject. 

The  question  of  a  universal  language  is  not  yet  within  the  purview 
of  anthropology,  but  a  universal  alphabet  is,  and  it  would  seem  to  be 
the  next  duty  of  philologists  to  come  to  some  understanding  in  the 
matter.  The  study  of  deaf-mutes  and  of  the  phonetic  revelations  of 
the  telephone  by  A.  Melville  Bell  and  his  sou,  A.  Graham  Bell,  are  in 
the  line  of  this  study.  Isaac  Taylor  has  written  a  work  on  the  origin 
and  development  of  letters,  and  Gustav  Opi)ert  has  attempted  a  classi- 
fication of  languages  on  the  basis  of  ethnology. 

Since  Lazarus  Geiger  broached  the  theory  that  the  absence  of  certain 
color  names  in  ancient  writers  proves  that  the  special  color  senses  were 
not  yet  developed,  many  philologists  have  taken  up  the  subject.  The 
Soci^td  d'A^nthropologie  published  a  memoir  by  J.  Geoflroy  upon  the 
knowledge  and  the  names  for  color  among  the  ancients.  In  the  Amer- 
ican Journal  of  Philology  Thomas  E.  Price  publishes  a  pai)er  on  the 
color  system  of  Virgil,  in  which,  discarding  the  wild  speculations  of 
Geiger,  the  author  tries  to  give  a  rational  definition  of  the  color  names 
used  and  to  account  for  certain  omissions  about  which  much  ado  has 
been  made. 

Dr.  W.  J.  Hoflfman,  after  having  studied  the  sign  languages  of  the 
world  pretty  thoroughly,  conceived  the  idea  that  the  Eskimo  and  Indian 
pictographs  were  related  in  many  instances  to  the  sign  language.  A 
paper  published  by  the  Washington  Anthropological  Society  is  devoted 
to  this  comparison.    The  same  author  wrote  about  the  Carson  footprints. 
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poisoned  weapons,  and  tattooing.  Horatio  Hale  is  the  antborof  two 
important  works  published  during  the  year — Indian  Migrations  as  Evi- 
denced by  Language,  and  the  Iroquois  Book  of  Kites.  A.  S.  Gatschet 
published  the  following  linguistic  papers:  The  second  part  of  his  classi- 
fication of  the  Yuma  stock,  a  specimen  of  the  Ghumeto  language,  the 
Shetimasha  Indians  of  Saint  Mary's  Parish,  Louisiana,  and  the  linguistic 
notes  of  the  American  Antiquarian. 

The  sketch  of  Robert  Gust  on  the  modern  languages  of  Africa  fills  a 
very  wide  and  disagreeable  gap  in  our  ethnographic  knowledge.  The 
author  forestalls  his  critics  by  justly  acknowledging  that  first  efforts 
always  come  very  short  of  perfection. 

VII.— TECHNOLOGY. 

Every  phase  of  civilization  has  its  technique ;  every  motive  at  the 
foundation  of  human  activities  has  its  arts.  There  are  arts  of  food, 
clothing,  shelter;  of  beauty,  science,  and  worshi]);  there  are  arts  of 
these  arts;  finally  there  are  arts  of  destruction  or  consumption.  In  the 
new  National  Museum  at  Washington  the  anthroi>ological  objects  are 
being  arranged  to  illustrate  these  fa<;ts.  Waterhouse  Dawkins  is  the 
author  of  a  treatise  on  comparative  anatomy  as  applied  to  the  i)ur|)ose8 
of  the  artist.  Dr.  Fletcher  delivered  a  Saturday  lecture  in  Wasliin«;ton 
on  human  proportion  in  art  and  anthropometry.  Dr.  Cleven^er  read  a 
paper  on  anatomy  and  the  sciences  useful  to  the  artist.  William  H. 
Holmes  read  a  paper  before  the  Washington  Anthropological  Society 
upon  art  in  shell. 

Several  attempts  have  been  made  in  our  country  and  abroad  to  deduce 
the  systems  of  metrology  among  various  ancient  and  barbarous  peoples 
bj'  comparing  the  parts  of  their  monuments  and  one  structure  with 
another.  Such  investigations  are  involved  in  so  many  disturbing  ele- 
ments that  the  results  have  been  considered  unsatisfactory.  W.  M.  F. 
Fetrie  describes  in  the  Anthropological  Institute  Journal  the  mechan- 
ical methods  of  the  ancient  Egyptians. 

The  second  volume  of  J.  Konig's  great  work  on  the  chemical  constit- 
uents of  human  foods  and  drinks  has  been  published  in  Berlin.  In 
the  United  States  Consular  Reports  will  be  found  a  comi)lete  list  of  all 
the  beverages  used  in  Mexico.  Many  of  these,  of  course,  are  importa- 
tions or  Spanish  inventions ;  but  quite  a  number  are  older  than  the  eon- 
quest.  Fruit  of  the  agave,  pulque,  corn,  and  certain  berries  furnish  the 
material  for  the  staple  native  drinks.  G.  Beni,  of  Florence,  givi\s  the 
analysis  of  pulque. 

One  of  the  South  Kensington  Art  Hand  Books  is  by  Hans  Ililde- 
brand  upon  the  industrial  arts  in  Scandinavia  in  Pagan  times.  F.  A. 
Seely,  examiner  in  the  United  States  Patent  Office,  has  commenced  a 
scries  of  investigations  into  aboriginal  art  by  the  processes  employed 
in  the  Patent  Oflice  for  tracing  back  inventions. 
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VI 1 1. — SOCIOLOGY. 

Two  larjfe  volaines  on  dynamic  sociology  were  published  by  Lester 
F.  Ward,  in  which  he  seeks  to  gronp  all  industries  and  to  claAsify  the 
elenionts  of  society  by  means  of  the  fondamental  human  wants  and 
thi'ir  sux>ply.  The  principles  of  natoral  selection  co-operating  with  the 
well-known  laws  of  nature  are  deemed  sufficient  to  account  for  all  hu- 
man phenomena.  There  is  a  high  moral  tone  prevadiug  the  work  and 
an  earnest  protest  against  the  notion  that  materialism  is  necessarily  a 
doctiine  of  laissez  faire. 

In  the  series  of  descriptive  sociologies  published  by  Ilerbert  Si)encer, 
the  eighth  imrt,  relating  to  the  social  history-  of  France,  appeared  dur- 
ing the  year. 

An  interesting  social  problem  is  the  life  history  and  training  of  diil- 
dreu  among  savages.  M.  Kulischer  is  the  author  of  a  carefully  pre- 
pared treatise  ui>on  the  treatment  of  children  and  youth  on  the  lower 
levels  of  civilization.    The  bibliography  in  his  paper  is  of  great  value. 

J.  Owen  Dorsey  published  during  the  year  two  papers  in  his  series  of 
gentile  systems,  the  gentile  system  of  the  Omahas  and  the  gentile  sys- 
tem of  the  I(»was.  The  same  author  has  also  discussed  myths  and  le- 
gends of  the  Dakotan  stock. 

A.W.  Howitt  continues  to  publish  learned  papers  on  the  Australian  class 
system.  It  may  be  truly  said  that  the  systems  of  relationship  among  the 
al>originesof  Australia  and  of  North  America  are  the  best  known  in  the 
world,  thanks  to  the  stimulus  given  to  such  studies  by  Mr.  Morgan.  The 
discovery  of  a  minute  division  of  the  clans  for  the  puri)0ses  of  marriage 
and  inheritance  very  much  complicates  the  system  as  formerly  understood. 

By  reference  to  the  bibliography  it  will  be  seen  that  sociological  stud- 
ies have  assumed  a  most  varied  character  touching  births,  deformations, 
child  growth,  marri.ige,  divorce,  medicine,  law,  jurisprudence,  and  re- 
ligion. 

IX.— DADIONOLOGY. 

Foremost  among  the  cultivators  of  this  branch  of  anthrop«>logy  in 
Aiui-rica  ai-e  Major  Powell,  Dr.  Brinton,  and  H.  H.  Bancroft.  In  the 
second  volume  of  the  Bureau  of  Ethnology  Keport  are  the  following 
pai»ers  ou  Mythology  : 

Znni  fetiches,  by  F.  H.  Cashing. 

^lyths  of  the  Iroquois,  by  E.  A.  Smith. 

Animal  Carvings  from  the  Mounds,  by  H.  W.  Henshaw. 

In  the  last-named  paper  the  relati(m  of  the  subject  to  mythology  is 
discussiMl.  J.  O.  Dorsey,  of  the  same  Bureau,  has  added  largely  to  our 
kuowknlge  of  the  mythologies  of  the  Dakotan  stock.  Mr.  Bancroft's 
volumes  an*  tilleil  with  references  to  the  older  authorities  ou  the  my- 
thologies of  the  West  Coiist,  Mexico,  and  Central  America. 

The  inK|nois  Book  of  Bite::},  published  by  Dr.  Brinton  and  edited  by 
Iluratiti  LLile,  i>  a  g«xhl  deed  to  science  in  that  it  saves  one  of  those  pro- 
duciiotis  so  likely  to  i»ass  soon  beyond  recover>'. 
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The  increase  of  interest  in  folk-lore  has  made  it  necessary  for  the  Folk- 
Lore  Society  to  issue  a  monthly  x>eriodical. 

X. — HEXIOLOGT. 

The  relations  of  mankind  to  the  earth  and  its  living  forms  are  so  varied 
that  a  correct  apprehension  of  them  would  involve  some  information 
concerning  the  whole  circle  of  sciences.  For  instance,  Boulaert  treats 
of  the  animals  useful  to  industry,  arts,  and  medicine ;  Braun,  of  the 
parasites  of  man;  Buchau,  of  climate  and  raoe,  &c.  But  far  the  most 
important  and  interesting  work  on  the  rehition  of  our  race  to  environ- 
ment published  during  the  year  is  De  Candolle's  "  Origine  des  plantes 
cultiv^es.''  The  work  is  reviewed  in  Nature,  March  8,  and  in  Silliman's 
Journal,  by  Asa  Gray  and  J.  Hammond  Trumbull.  The  last-named  re- 
view adds  very  much  to  the  value  of  the  volume.  Dr.  Gray  correcting 
and  adding  to  it  some  references  to  American  plants,  and  Mr.  Trumbull 
giving  a  charming  chapter  on  Indian  plaut  nauies. 

XI.— INSTBUMENTALITIES. 

One  of  the  highest  duties  of  the  men  in  any  craft  or  science  is  to  bring 
to  their  work  the  best  instruments  and  methods.  All  anthropologists 
recognize  this,  and  many  have  brought  to  the  problem  their  greatest  in- 
genuity. -We  might  divide  these  helps  into  those  which  aid  the  senses, 
those  which  facilitate  operations,  and  those  which  aid  the  memory.  A 
work  of  the  greatest  importance  is  the  report  of  the  British  Association 
Committee  on  Anthropometry.  The  same  committee  published  a  few 
years  since  '*  Notes  and  Qneries,"  a  little  volume  which  did  much  to  give 
rational  form  to  the  studies  of  English  travelers  in  various  parts  of  the 
world.  C.  Roberts  and  Sir  Eawson  Eawson,  on  the  committee,  are 
names  well  known  to  us. 

Mr.  Francis  Galton  continued  his  researches  into  graphic  methods  of 
reconling  hociological  problems.  He  devised  a  new  scheme  of  rapidly 
and  briefly  noting  any  consanguineal  or  marital  relation  whatever,  an 
apparatus  for  testing  the  delicacy  of  the  muscular  and  the  other  senses 
in  i)erson5  and  tabular  forms  and  directions  for  entering  data  concern- 
ing families.  He  also  discusses  the  problem  of  the  development  of 
human  faculty. 

The  publication  in  Archiv  fUr  Anthropologic  of  the  contents  of  the 
great  anthropological  museums  of  Germany  is  another  one  of  those 
pieces  of  thorough  work  which  keep  the  Germans  in  the  forefront  of 
science.  The  name  of  Schaaffhausen  is  pre-eminent  among  those  foster- 
ing this  enten^rise.  Dr.  J.  S.  Billings  read  a  paper  before  the  medical 
and  surgical  faculty  of  Baltimore  on  medical  bibliography.  The  Index- 
Catalogue  of  the  Snrgeon-General's  office,  under  the  charge  of  Dr.  Bil- 
lings, has  reached  it^  fifth  volume. 

An  anthropological  society  has  been  formed  at  Bordeaux;  Dr.  Azam, 
president;  Dr.  Testut,  vice-president. 
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Abbott,  C.  G. — ^A  recent  find  in  the  Trenton  gravels.    Beport  from 

Proc  Boston  Soc.  Nat.  Hist,  xxn,  Oct,  1882. 
The  intelligence  of  birds.    Science,  Sept  7 ;  Occorrence  of  amber 

near  Trenton,  N.  J.     Td.^  Jane  29,  p.  594. 

Moand-bnilder  pipt^  in  New  Jersey.    Science,  Ang.  31. 


AOAUFORA,  B. — La  psicofisica  e  la  mesnra  della  sensazione.    Palerma 

Svo. 
Adam,  Lugien. — ^Dn  genre  dans  les  di verses  langnes.    Paris:  Maison- 

nenve.    30  pp.    8vo. 
Albrecht,  J.  F. — Der  Mensch  nnd  sein  Geschlecht,  etc    Qnedlin- 

burg.    Svo. 
Albrecht,  P. — L'intermaxillaire  on  os  incisif.    Boll.  Soc  d'anthrop. 

de  Bmxelles,  i,  73-95. 
Sur  le  cr&ne  remarqaable  d'nne  idiote  de  21  ans.    Brnxelles, 

58  pp.,  2  pi.    8vo.    [Reprint  from  Ball.  Soc.  d'anthrop.  de  Bru- 

xelles.]    [Farther  accoant  of  his  pablications,  Yerhandl.  Anthrop. 

Gesellsch.  Berlin,  4G.] 
Alix. — Les  r6ves.    Eev.  scient,  Paris,  xxxn,  554-561. 
Allen,  G.— Idiosyncrasy.    [Mind.]    Pop.  Sc  Month.,  K.  Y.,  xxrv,  387- 

403. 
Allen,  K — Changes  in  Kew  England  popolation.    Pop.  Sc.  Month., 

xxiii,  433-444. 
Algeri,  G. — Contribnto  alio  studio  delle  localizazioni  cerebrali,  etc. 

Kiv.  sper.  di  freniat,  Beggio-Emilia,  ix,  320-330. 
Amadei,  G. — Anomalien  der  Zahl  der  Zahne,  etc.    Arch.  f.  path.  Anat, 

etc.,  Berlin,  xciv,  364-368. 
Crauii  d'  assassini,  etc.    Torino.    8vo.    Eeport  fix)m  Arch,  di 

psicbiat,  iv,  98-109. 

La  capacitii  del  cranio  in  rapporto  alia  statora.    Arch.  p. 


Tantrop.,  Firenze,  xin,  291-315. 

Studii  sopra  alcuni  cranii  d'  assassim.    Arch,  per  Fantrop., 


Firenze,  xiii,  25-35. 

America,  northwest  of. — Published  by  the  directors  of  the  ethnologi- 
cal department  of  the  Eoyal  Museum  of  Berlin.  Transl.  LondoL 
8  phototypes,  5  in  colors.    Portfolio. 

American  Antiquarian  and  Oriental  Journal,    vol.  V.    Chicago,  IlL 

American  Antiquarian  Society  Proceedings.  S'ew  series,  vol.  n,  part  2. 
Worcester,  Mass. 

American  Association. — 

[The  American  Association  for  the  Advancement  of  Science  mel 
in  Minneapolis  August  15, 1883.  Prof.  Otis  T.  Mason  was  the  vice 
president  of  the  section  of  anthropology,  and  delivered  an  addrest^ 
on  the  scope  and  value  of  anthropological  studies,  printed  in  th«: 
annual  volume  of  Proceedings,  in  Science^  and  in  La  Bevue  Sciei^ 
tijique.    The  papers  read  were  as  foUows:] 
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1.  Archaeological  explorations  in  the  Ohio  Yalley.  Altar  moauds 
and  their  contents.    By  Prof.  P.  W.  Putnam. 

2.  Indoor  games  of  the  Japanese.    By  Prof.  £.  S.  Morse. 

3.  The  great  mound  of  Cahokia.    By  Wm.  McAdams. 

4.  Life  among  the  Moha^vks  in  the  Catholic  missions  of  Quebec 
pro\ince.    By  Mrs.  Erminnie  A.  Smith. 

5.  Metrical  standard  of  the  mound-builders — by  the  method  of 
even  divisors.    By  Charles  Whittlesey. 

C.  The  mound -builders  identified.    By  Prof.  John  Campbell. 

7.  An  abnormal  huuian  skull  from  a  stone  grave  in  Tennessee. 
By  Prof.  P.  W.  Putnam. 

8.  Typical  shapes  among  the  emblematical  mounds.  The  differ- 
ent attitudes  exhibited  by  the  same  animal.    By  S.  D.  Peet. 

9.  Personal  observations  of  the  Missouri  River  mounds  from 
Omaha  to  Saint  Louis;  considered  from  a  geological  standpoint. 
Their  invariable  association  with  the  Loess  and  Terrace  formation. 
By  E.  P.  West. 

10.  Osage  war  customs.    By  J.  O.  Dorsey. 

11.  Some  observations  on  the  laws  and  privileges  of  the  gens  in 
Indian  society.    By  Miss  A.  C.  Fletcher. 

12.  An  ancient  village  of  the  emblematic  mound-builders.  Caches 
guarded  by  effigies.  Effigies  guarding  the  village  and  sacrificial 
places  not  far  away.    By  S.  D.  Peet. 

13.  A  new  stand  for  mounting  skulls.    By  E.  E.  Chick. 

14.  Symbolic  earth  formation.    By  Miss  A.  0.  Fletcher. 

15.  The  correspondence  between  the  prehistoric  map  of  Nortl 
America  and  the  system  of  social  development    By  S.  D.  Peet. 

16.  The  Chamay  collection  at  Washington.    By  O.  T.  Mason. 

17.  Kitchens  of  the  East.    By  E.  S.  Morse. 

18.  Methods  of  arrow  release.    By  E.  S.  Morse. 

19.  Game  drives  among  the  emblematic  mounds.    By  S.  D.  Peet. 

20.  Vestiges  of  glacial  man  in  Central  Minnesota.  By  Miss  F.  E. 
Babbitt. 

21.  High  places  connected  with  ancient  villages;  the  religious 
structures  common  to  villages  in  prehistoric  time.    By  S.  D.  Peet. 

22.  A  classification  of  the  sciences.    By  J.  W.  Powell. 
Science,  Sept.  14;  Am.  Naturalist,  Nov. 

American  Journal  of  Philology,  vol.  m,  no.  4;  vol.  rv,  Nos.  1,  2,  3 
Baltimore,  Md. 

American  Naturalist,  The.  Monthly,  vol.  xvn.  Philadelphia:  Mc- 
Calla  &  Stavely. 

Anales  del  Museo  Nacional  do  Mexico,    vol.  iii,  pts.  2-5.    Mexico. 

Anderson,  John. — Catalogue  and  hand-book  of  the  archteological  col- 
lections in  the  Indian  Museum,  Calcutta.  Part  I.  Asoka  in  Indo- 
Scythian  galleries. 
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AxDKRSONy  B.  J. — OteervatioDB  on  the  diameters  of  human  vertebra 
iu  differeDt  regions.    J.  Anat.  and  PhysioL,  London,  xyn,  341-344. 

Scotland  in  pagan  times:  the  iron  age.    Edinburgh:  Doaglas, 

322  pp.    8vo. 

Aia>BOS,  F. — ^The  medicine  and  snrgery  of  the  Winnebago  and  Dakota 
Indians.    J.  Am.  Med.  Ass.,  Chicago,  i,  116-118. 

Anthropological  Society  of  Washington.  Transactions,  vol.  n.  Feb. 
7,  1882-May  15, 18S3.    Washington. 

Antiqna.  Unterhaltangsblatt  llir  Freunde  der  Alterthnms-Knnde.  Za« 
rich.    Nr.  2-6. 

Authro[K>logia  modema,  La. — ^Revista  general  de  ciencias,  literatnra 
y  artes.  Organo  de  la  Academia  Espanola  de  Ciencias  Anthropo- 
logicas.    Madrid.    Ano  1, 18d3-'S4.    12  numbers. 

Anzeiger  fUr  Kuude  der  deatschen  Yorzeit    Nr.  8,  9, 10. 

Archaeological  Institate  of  America. — Fourth  Annual  Report  and  Sec- 
ond Annual  Report  of  the  Committee  on  the  American  School  of 
Classical  Studies  at  Athens;  also,  Bulletin,  No.  1 ;  also,  regulations, 
officers,  and  list  of  members.    Boston. 

Archi V  fur  Anthropologic,  vol.  XY.  Braunschweig.  [Bibliography  and 
reviews  of  anthropological  literature  are  of  the  greatest  value.] 

Archiv  f.  d.  gesammte  Physiologie  des  Menschen  und  der  Thiere.  Bonn, 
vol.  xxxiu.    In  12  parts. 

Archi vio  di  psichiatria.    Sc.  pen.  e'antrop.  crimin.,  vol.  ly. 

Archivio  i)er  Pantropologia  e  la  etnologia.    voL  xm. 

Abzuni,  a. — ^Neue  Beobachtungen  am  Nephrit  und  Jadelt.    Ztschr.  f. 

Ethnol.,  XV,  163-190. 
Atlee,  W.  p. — Prehistoric  trephining.    Med.  News,  PhUa.,  XLn,  426. 
Ansland,  Das. — Stuttgart,    vol.  LV.    52  numbers. 
Avery,  John. — The  hill  tribes  of  India.    Am.  Antiquarian,  v,  99-108. 
Azam. — Double  conscience;  6tat  actuel  de  Felida  X — .    Paris.    8vo. 

[Repr.  Ass.  fr.  av.  sc.  La  Kochelle.] 
Les  alt<3rations  de  la  personnalit^.    Bev.  sclent,  Paris,  xxxn, 

610-018. 
Baader,  A. — Ueber  Ycrerbuug.    CorBL  f.  Schweiz.  Aerzte,  Basel, 

XIII,  517-525. 
Baily,  L.  W. — Indian  relics  from  IS'ew  Brunswick.    Science,  i,  245. 
Baels,  Dr. — Physical  characteristics  of  the  Japanese.    Mitth.  deutsch. 

Gcsellsch.  Natur,  etc.  Ostasiens,  No.  28. 
Ball,  Le  cr6tin  des  Batifcnolles. — Encephale,  Paris,  m,  85-90, 1  pi. 
Ball,  B.,  et  E.  R^ois. — Les  families  des  ali^nds  au  point  de  vue  biolo- 

gique;  contribution  Ob  P^tnde  de  I'h6r6dit6  dans  les  maladies  men- 
tales.    Encephale,  n,  712;  m,  401,  529. 
Bamps,  Anatole. — I/exposition  d'antiquit6s  am^ricaines  ouvertes  ft 

Madrid,  ft  Poccasion  4  session  du  Congrto  international  des  am^ri* 

canistes.    Bruxelles. 
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Bancroft,  H.  H. — The  early  American  chroniclers.    San  Francisco. 
45  p. 

In  his  Series  of  Histories  has  published  vols,  vi,  yii,  on  Central 

America,  and  ix,  x,  xi,  on  Mexico. 

Barbkr,  Edwin  A. — Oatlinite:  its  antiquity  as  a  material  for  tobacco 
pipes.    Am.  Naturalist,  xvii,  745-704. 

Indian  music.     Am.  Naturalist,  xvii,  267-274. 

The  pipe  of  peace.    The  Continent,  in,  418-422. 

Bardeleben,  K. — Ueber  sogenannte  Verbrechergehirne.     Deutsche 

Eev.,  Berlin,  viii,  20D-221 ;  Breslau  Aertzl.  Ztschr.,  v,  60-62. 
Barney,  S.  A. — Native  races  of  Colombia.    Am.  Antiquarian,  v,  29-38, 

295-303,  124-131. 
Barrett,  W.  G. — An  examination  of  the  condition  of  the  teeth  of  cer- 
tain prehistoric  American  races.     Independent  Pract.,  N.  Y.,  iv, 

613-521. 
Bartels,  Max. — Die  geschwiinzten  Menschen.    Arch.  f.  Antli.,  xv,  45- 

131,  2  tables. 

Kraioi,  ein  narriges  Miidchen  von  Laos.    Ztschr.  f.  Ethnol.,  p.  118. 

Basset, Ben£. — ^Notes de lexicographic berbdre.  Paris:  Leroux.  From 

Joum.  Asiatique. 
Bastian,  a. — Ethnologische  Beitrage  aus  Oceanien.     Arch.  f.  An- 

throp.,  XV,  9-21. 
ZurnaturwisscnschaftlichenBehandlungsweiseder  Psychologie 

durch  und  fUr  die  Volkerkunde.    Berlin :  Weidemann.    28-231  pp., 

8vo. 
Notes  on  Iroquois  aud  California  Indians,    rv,  156  p. 

Goldfund  von  Vettersfelde  bei  Guben.  Verhandl.  Berl.  Gesellsch. 


f.  Anthrop.,  129-141. 
Batjme,  E. — Die  kieferfragmente  von  La  Naulettc  und  aus  der  Schip- 

kahohle  as  Merkmale  fiir  die  Existenz  inferiorer  Menschenrassen  in 

der  Diluvialzeit.    Leipz.,  8vo. 
Bayern,  F. — Contribution  h  Parch^ologie  du  Caucase.    'PT6Q(*d6e  d'une 

introduction  biographique  par  M.  Ernest  Chautre.    Lyon,  8vo. 
Beauchamp,  W.  M. — Contributions  to  Aboriginal   History  in  Ske- 

neateles,  Syracuse,  and  Baldwinsville,  N.  Y.    Papers. 
Beaussire,  ^mile. — La  personnalit^  humaine.    Bev.  de  d.  mondes,  xv, 

3ir>-351.    Paris:  Hachette. 
Bell,  A.  Mellvtlle. — A  universal  language  and  its  vehicle,  a  uni- 
versal alphabet.    Science,  Sept.  14. 
Bblouino,  p. — Des  passions  dans  leurs  rapports  avec  religion,  etc.   5th 

ed.    2  vol.    Paris,  8vo. 
Benedikt,  M. — Demonstration  eines  Verbrechergehirnes.     Mitth.  d. 

Wien.  Med.  Doct-Coll.,  ix,  153-157. 
Zur  Frage  der  Verbrechergehirnes.    Wien.  Med.  Presse,  xxrv, 

119, 153, 183. 
— ^-^-  Zur  Lehre  von  der  Localisation  der  G^himftinktionen.    Wien. 


Klinik,  ix,  101-169. 
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Beni,  C. — 11  pulque  (Neutli)  dei  Messicani.     Arch,  per  V  antrop. 

Firenze,  xiii,  13-23. 
Bennett,  G. — An  account  of  Elau,  a  Malayan  Papuan  child.    Austral. 

M.  Gaz.,  Sydney,  ii,  255-258. 
Berenger-Fi^raud. — Le  manage  chez  les  nfegres  s^n^gambiens.  £ev. 

d'antbrop.    Paris,  vi,  284-298. 
Berkley,  n.  J. — A  contribution  to  cerebral  localization^  etc.    Mary- 
land Med.  J.,  IX,  611-613. 
Bernard. — Sur  un  cas  pr^historique  d'h^t^rototopie  dentaire.    BulL 

Soc.  d'antbrop.  de  Paris,  3  s.,  vi,  316-319. 
Bertherand,  E.  L. — Contribution  des  Arabes  au  progr^  des  sciences 

medicales.    Paris  m^d.,  viii,  193  j  205;  217. 
Berthold,  a.  a. — Descripcion  y  estudio  de  un  cr&neo  extraido  de  las 

tumbas  de  uno  de  los  palacios  de  Mitla.    An.  Mus.  nac.  de  Mex., 

Ill,  116-121. 
Bertillon,  A. — ^Ethnographic  modeme.   Paris.   320  pp.;  8  pL,  115  ilL 

8vo. 
Bertillon,  Jacques. — £ltudes  d^niographiques  du  divorce  et  de  la 

separation  de  corps  dans  les  ditf^rents  pays  de  FEurope.    Paris: 

G.  ^lasson.    2  rols.    116,  287  pp.    8vo. 
Bertrand,  Alex. — Les  troglotlytes.    Rev.  d'ethnog.,  ii,  35-64. 

T/introduction  des  miStaux  en  Occident.    Id,^  231. 

Les  premieres  migrations,  etc.    Id.^  402-425. 

Bi^ziER,  P. — Inventaire  des  monuments  m^galithiques  dn  d^partement 

d'llle-et-Vilaine.    Bennes.    8vo. 
BfANcni,  M. — Contribute  alia  fisiologia  del  cervello.    Gior.  intemaz* 

d.  sc.  meil.,  Napoli,  v,  605-609,  683-691. 
Billings,  J.  S. — ^Medical  bibliography.     Tr.  M.  and  Chir.  Faculty. 

^Maryland,  Baltimore,  58-80. 
Bird,  Isabella. — ^Tbe* Golden  Chersonese.    London:  John  Murray. 
Blanciiard,  R. — Sur  le  ta.blier  et  la  st^atopygie  des  femmes  boschi- 

manes.    Bull.  Soc.  d'anthrop.  de  Paris,  vi,  348-359:  also  Progrte 

mud.,  Paris,  si,  526,  548. 
Boas,  F. — Former  distribution  of  the  Eskimo  in  the  Arctic- American 

Archipelago.    Ztschr.  f.  Erdkunde,  Berlin. 
Bock.  C. — Sur  la  population  du  Laos  occidental.    (Eev.  de  Mad.  Men- 

diores.)    Bull.  Soc.  d'Anthrop.  de  Paris,  3  s.,  vi,  360-366. 
BoEHM,  Georg. — Yerzeicbniss  der  anthropologischen  Literatnr.  iv, 

Zoologie  in  Beziebung  zur  Anthropologic  mit  Einschluss  der  fos- 

silen  Landsaiigtbiere.    Archiv.  f.  Anthrop.  XY.  appendix,  138-161. 
BoNNEV,  F.— ^Some  customs  of  the  aborigines  of  Darling  Eiver,  N.  S.  W. 

J.  Antbrop.  Inst.,  Loud.,  xm,  122-137. 
BoRGHESE,  G. — Unomo  pub  discendere  dalle  scimmie.    Taranto:  Pa- 
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Sur  r6tude  anthropologique  des  crdnes  d'assassins.    Bull.  Soc 

d'anthrop.  de  Paris,  vi,  93-136. 
Mantegazza,  p. — Istruzioni  etnologiche  per  il  viaggio  dalla  Lapponia 

al  Caucaso  dei  soci  Loria  e  Michela.    Arch,  per  Tantrop.,  Firenze, 

xiii,  109-114. 
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Marcy. —  De  la  locomotion  humaine.    Bull.  Acad,  de  m^d.,  Paris,  2  s., 

XII,  1117-1136;  see  Jilso  Compt.  rend.  Acad.  d.  sc,  Paris,  xovii,  782, 

820 ;  also,  France  in^d.,  Paris,  ii,  532-535. 
Marro. — Distribuzione  del  tatuaggio  secondo  il  reato  e  secondo  la  re- 

cidiva.    Arch,  di  psichiat.,  Torino,  iv,  383. 
Marro  e  Lombroso. — Album  di  criminali  tedeschi.    Arch,  di  psi* 

chiat.,  etc.,  Torino,  iv,  127-130,  2  pi.    • 

Riflessi  tendinei  nei  criminali.    Arch,  di  psichiat.,  Torino,  iv,  382. 

Marshall,  O.  H. — Mound  Joliet.    Am.  Antiquarian^  Y^  73-77. 


ANTHROPOLOGY.  783 

9 

Marshall,  W.  J. — On  the  inttnence  of  language  upon  medical  thought 

and  practice.    Glasgow  M.  J.,  xx,  161-170. 
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Bau,  Chables. — Indian  stone  graves.    Am.  Naturalist,  xxu,  130-135. 

Bead,  Wm.  H.  A. — An  ancient  Aztec  town  in  New  Mexico.  Am.  An- 
tiquarian, V,  65-70. 

BxOLUS,  E. — Les  Khonds  et  autres  Kolariens  du  Bengale.  Bev.  inter- 
nat.  d.  sc.  biol.,  Paris,  xi,  121-146. 

Les  sacrifices  humains  chez  les  Khonds  de  Tlnde.    PraticieUi 

Paris,  VI,  337 ;  349;  361;  385;  397;  409;  539. 

Bei,  6. — Sur  I'origine  des  n^gres,  1741.  Bev.  d'anthrop.,  2  s.,  vi,  566- 
672. 

Bemy,  C. — Notes  m^dicales  sur  1^  Japon.  Arch.  g^n.  de  mM.,  Paris,  i, 
513;  n,  157. 
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Beport  of  the  committee  on  anthropometiy.    Brit.  Ass.  Adv.  Sc,  m, 

278-280. 
B^oiL,  B.  H. — A  travers  les  prairies;  les  peaox-ronges  de  I'Ain^riqiie 

da  Nord.    Limoges:  Ardaut.    304  pp.    8vo. 
Bevue  d'anthropologie.    2*  s^rie.    Vol.  vi. 
Bevne  de  I'histoire  des  religions.   ( Annales  da  Mas6e  Onimet.)   Paris: 

E.  Leroax.    4th  year.    Vol.  vni. 
Bey,  p. — Cerveau  d'ali^n^.    Ball.  Soc.  d'anthrop.  de  Paris,  VI,  196-202. 
Beyer,  E. — ^Die  Knpferlegirungen  bei  den  Volkem  des  Alterthnms. 

Arch.  f.  Anthrop.,  xrv,  357-372. 
BiccARDi,  Dr. — Saggio  di  an  catologo  bibliografico  antropologico  ita- 

liano.    Modena:  Viucenzi. 
Biggs,  S.  B. — Mythology  of  the  Dakotas.    Am.  Antiqaarian,  v,  147- 

150. 
Bivers,  Pitt. — On  the  Egyptian  boomerang  and  its  affinities.    J.  An- 
throp. Inst.,  Lond.,  xn,  454-463, 1  pi. 
BOBERTS,  C,  and  B.  Bawson. — ^The  final  report  of  the  Anthropomet- 
ric committee  of  the  British  Association  for  the  Advancement  of 

Science,  London.    Bev.  in  Lancet,  Li,  653 ;  705. 
BoBBRTSON,  Mrs.  A.  B.  W.— The  epistle  of  Paul  to  the  Corinthians. 

Tr.  into  Creek.    N.  Y.:  Am.  Bible  Soc.    67  p.    sm.  8vo. 
BooHAS,  A.  DE. — La  trempe  da  bronze.    Bev.  scient.,  Par.,  xxxii,  375. 
BooHEBRUNE,  A.  T.  DE. — De  I'emplol  des  mollnsqaes  chez  les  peaples 

anciens  et  niodemes.    2  m^m.    Bev.  d'ethnog.,  Paris,  n,  311-320; 

also  Book  I.     Angers.    8vo. 
BoMANES,  O.  J. — Mental  evolation  in  animals,  etc.   N.  T.:  D.  Appleton 

&  Co.    341  p.    8vo.    London:  C.  Kyan  Panl. 
BosNY,  L^ON  DE. — Codex  cortes^anus,  mannscrit  hi^ratiqae  des  anciens 

Indiens  de  I'Am^riqae  centrale.    Paris :  Maisonnenve.    42  pk'tes. 

4to. 

.  La  civilisation  Japonaise.    Paris.    Leroax,    7  +  400  pp.    18mo. 

BouTLEDGB,  B. — Discovcries  and  inventions  of  the  nxth  cent.    Lon- 
don.   8vo. 
BuoKARD,  H.  Babl. — Das  anthropologische  Material  des  anatomischen 

Museams  dor  koniglichen  Universitat.    Pt.  ii.    Arch.  f.  Anthrop., 

XV,  Appendix  V,  19  p. 
Sabatier,  C. — Etnde  sur  la  femme  Kabyle.    Bev,  d'anthrop.,  Paris, 

2  s.,  VI,  56-69. 
Salmon,  P.— Dictionuairepal^oethnologiqae  da  d^partement  dePAnbe. 

Troyes.    8vo.    [From  M6m.  Soc.  Acad,  de  PAnbe.] 
Sanchez,  Jesus. — Glosario  de  voces  castellanas  derivadas  del  idioma 

Kahuatl  6  Mexicano.    An.  Mas.  nac.  de  M6x.,  ni,  57-67. 
Notas  arqueol6gicas.    1.    El  Cnaahxicalli  de  Tizoc.    An.Mus. 

nac.  de  M4x.,  in,  127-136. 
Sanger,  Bdward  B. — Notes  on  the  aborigines  of  Cooper's  Greek, 

Australia.    Am.  Naturalist,  xyn,  1220-1226. 


ANTHROPOLOGY.  789 

Sapoeta,  6.  DE. — How  the  earth  was  peopled.    [From  Eev.  d.  deux 
moudes.]    Pop.  So.  Month.,  N.  T.,  xxin,  673-682. 

Un  essai  de  synthase  pal^oethniqae.    Rev.  d.  deux  mondes, 

LVii,  81-119. 

Basse,  A. — Bapport  van  de  gecommitteerde  voor  de  ethnologie  van 
Nederland.    Nederl.  Tijdschr.  v.  Oeneesk.,  Amst.,  xix,  612-617. 

SOHAAFFHAXJSEN,  H. — Der  Schadel  Raphaels.    Bonn.    4to. 

Darmstadt:  die  anthrop.  Samml.  d.  grossherzoglichen  Natura- 

lien-Oabinets  im  alten  Schlosse,  etc.    Arch.  f.  Anthrop.,  xir,  Ap- 
pend., 26  p. 

Frankfurt  am  Main.   [Catalogue,  &c.,  as  above.    Ibid.^  Append., 


36  p. 
SOHADENBUBO,  A. — ^Deformirtcr  Schadel  aus  einer  Hohle  von  Stld- 

Mindanao.    Yerhandl.  Berl.  Gesellsch.  f.  Anthrop.,  1883,  266. 
SoHEBZEB,  K.  V. — Die  Anfange  menschlicher  Industrie.    Berlin.    8vo. 
SCHEUBE,  B. — Die  Ainos.    Leipzig,    fol. 
SOHIPF,  M. — Ueber  die  Funktionen  des  E^leinhirns.     Arch.  f.  ges. 

Physiol.,  Bonn,  xxxn,  427-462. 
SOHLEIDEN,  M.  J.— ^The  sciences  among  the  Jews  before  and  during 

the  middle  ages.    Fr.  4th  German  ed..  Bait.    24mo. 
SOHLIBMANN,  Henry.— Troja.    London :  Murray.    468  p.,  160  cuts,  4 

maps.    8vo. 
Untersuchung  der  Termopylen.    Ztschr.  f.  Ethnol.,  Berlin,  XV, 

148-160. 
Schmidt,  M. — Die  Hausthiere  der  alten  Aegypter.    Kosmos,  Stuttg., 

VI,  349;  42!i;  VII,  17. 
SoHMUCKER,  Isaac— Mound-builders^  works  near  Newark,  Ohio.    20 

p.    I61T10.    Newark. 
Schneider,  Oscah. — Naturwissenschafbliche  BeitriLge  zur  Oeographie 

und  Cnlturgeschichte.    Dresden. 
VON  ScHULENBUEG,  W. — Schlange  und  Aal  im  deutschen  Yolksglau- 

ben.    Ztschr.  f.  Ethnol.,  Berlin,  XV,  96-109. 
ScdwABTS,    Dr. — Montenegro;    the   land    and    people.     VerhandL 

Gesellsch.  Erdkunde,  Berlin,  pts.  3  and  4. 
SCHWABTZ,  W. — Der  Zauber  des  rtickwiirts  Singens  und  Spieleneu 

Ztschr.  f.  Ethnol.,  Berlin,  XV,  114-122. 
SCHWEiNFUETH,  G. — Memoir  on  the  discovery  at  Deir-el-Bahari  in 

relation  to  the  ancient  flora  of  Egypt.    Nature,  May,  vol.  xxvniy 

p.  109-114. 
Seely,  Fbanklin  a. — An  inquiry  into  the  origin  of  inventions.    From 

Tr.  Anthrop.  Soc.  Washington,  11.    23  p. 
Seogel,  — .—Ueber  die  Augen  der  FeuerlSnder  und  das  Sehen  der 

Naturvolker  im  Yerhaltniss  zu  dem  der  Kulturv51ker.    Arch.  £ 

Anthrop.,  xiv,  349. 
Smithsonian  Aniiual  Report  for  1881,  printed  in  1883,  contains — 
Anthropology.    By  Otis  T.  Mason.    499-626. 
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Smithsonian  Annual  Beport  for  1881,  printed  in  1883,  contains— 

Shell  deposits  on  Short  Greek,  West  Virginia.  By  H .  B.  Habbard* 
Antiquities  of  Southwest  Pennsylvania.    By  Horace  Hayden. 
Bock  carvings  on  Susquehanna  Biver.    By  F.  G.  Oalbraith. 
Ghatauqua  Gounty,  New  York.    By  James  Sheward. 
Antiquities  of  Onondaga  and  adjoining  counties,  New  York.    By 
W.  M.  Beauchamp. 
Perforated  stone  tablet  from  New  York,    By  W.  W.  Tooker. 
Antiquities  of  East  Windsor,  Gonn.    By  E.  W.  Ellsworth. 
Shell-heaps  in  Barnstable  Gounty,  Massachusetts.    By  Daniel 
Wing. 
A  sculptured  stone  from  New  Brunswick.    By  J.  A.  Jack. 
A  supposed  specimen  of  aboriginal  art.    By  G.  F.  Matthew. 
Antiquities  of  Nova  Scotia.    By  George  Patterson. 
The  aborigines  of  Florida.    By  S.  T.  Walker. 
Abstracts  of  anthropological  correspondence. 
Tuckahoe,  or  Indian  bread.    By  J.  H.  Gore. 
The  annual  report  of  the  Secretary  contains  a  statement  of  the 
work  <lone  by  the  Bureau  of  Ethnology,  p.  38-40;  by  Dr.  Gharles 
Ban,  in  Archseology,  p.  101,  and  list  of  contributions,  p.  131-159.  . 
Seitz,  J. — Ueber  die  Feuerlander.    Arch.  f.  path.  Anat.,  Berlin,  xoi, 

154-189. 
Seugi,  G. — L'antropologia  moderna.  Milano-Torino.   8vo.    [Repr.from. 
Kiv.  di  filos.  scient.] 

Liguri  e  Gelti  nella  valle  del  Po.    Arch,  per  I'antrop.,  Firenze, 

xni,  117-176,  1  diag. 
Shabkey,  S.  J. — Asymmetry  of  the  brain    •    •    •    the  optic  nerves  and 
certain  definite  are»  of  the  cerebral  cortex.    Med.-Ghir.  Tr.,  Lon- 
don, LXVI,  293-304,  2  pi. 
Shufeldt,  K.  W, — Exploration  of  a  shell-mound  near  New  Orleans,  La. 

Archivio  per  I'antrop.,  xni,  505-513. 
SiBBEE,  J. — Notes  on  the  "sign  and  gesture  language  among  the  Mala- 
gasy.   J.  Anthrop.  Inst.,  London,  xiii,  174-183. 
Smith,  Ebminnie. — Myths  of  the  Iroquois,    u  An.  Bep.  Bur.  EthnoL, 

p.  47-116,  4  pi. 
Smith,  Wobthington  G. — Paleolithic  implements  of  Northeast  Lon- 
don.   Nature,  Jan.,  270,  vol.  xxvu. 
— —  Numerous  notices  of  palaeolithic  implements  in  England.    Na- 
ture, vol.  xxvui,  index. 
Snow,  F.  H. — ^The  hominivorous  habits  of  Lucilia  macellarUij  <<the 

screw  worm.''    Psyche,  March-April. 
Soci6te  d'anthropologie  de  Bruxelles.    Yol.  i,  1882-1883.    Bruxelles: 

F.  Hayez.    Volume  ii,  1  &  2  fascicules,  1883-1884. 
Society  for  Psychical  Besearch,  organized  in  London,  1883.    Publish 

proceedings. 
SoucHB. — ^Le  Yieillard  des  lisi^res;  trepanation  posthnme.     Paris. 
Syo.    [Bepr.  French  A.  A.  Sc^  Gong,  de  La  BochellcJ 
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SouLA^  HTACI5THE. — Essai  SOT  FiDfluenoe  d%  la  mnaiqoe  et  «m  histoire 

en  m^ecine.    Paris.    68  p.    4to. 
SouRT)  J. — Des  doctrinefl  psjchologiqaes  oontemporaiiiea.    Eno^phale, 

Paris,  in,  61-«. 
SPKSCEnj  Herbert. — ^DescriptiTe  sociology;   the  sodal  historv  of 

France,  pt.  8  of  ^Deecriptive  Sociology."    folio. 
SprmLA,  E.  C. — Contribation  to  encephalic  anatomy.    Am.  J.  Nen- 

roL  &  Psychiat.,  N.  Y.,  n,  249-274. 
Starkiteather,  Gsoroe  B. — ^The  law  of  sex,  etc.  London :  ChnrehiH 

292  p.,  10  pL    8to. 
Steffen,  Max.— -Die  Landwirtschaft  bei  den  altamerikanischen  Knl- 

tnrvdlkem.    Leipzig :  Dancker  n.  Hnmblot.    1^  pages.    Svo. 
SnRLiifG.—On  heredity  in  health  and  disease.    Med.  Press  &  Circ, 

London,  xxxvi,  413-416. 
Steyenson,  James. — Illastrated  catalogue  of  the  collections  obtained 

from  the  Indians  of  New  Mexico  and  Arizona  in  1879.    n  An.  Bep. 

Bur.  Ethnol.,  p.  307-466,  fig.  347-697. 
Strobel,  p. — !fi!tade  comparative  sur  le  cr&ne  dn  pore  des  terremares. 

Arch.  ital.  de  biol.,  Tnrin,  m,  228-240. 
SzoHHTER,  J. — Spirometer;  its  valne  in  measuring  the  langs.    Gj6- 

gytezat,  Badapest,  xxm,  33 ;  49. 
T.  F.  P. — ^Bibliografia*G6dice  indiano  del  Sr.  Sanchez  Solis.    An.  Mns. 

nac.  de  M6x.,  m,  «I21-123. 
Dos  antigaos  monnmentos  de  arquitectura  mexicana.    (Trans. 

from  Italian.)    An.  Mas.  nac.  de  M^x.,  ni,  76-86. 

Estndios  sobre  la  historia  de  la  medicina  en  Mexico.    1.  Botany 


among  the  Nahnas.  2.  Botanic  Gkutlens  of  Anahuac  3.  Synonymy, 
etc.    An.  Mus.  nac.  de  M^x,  m,  137-192. 

Taijbot  de  Malahtde,  Lord.— On  the  longevity  of  the  Bomans  in  N. 
Africa.    J.  Anthrop.  Inst.,  xn,  441-448. 

Talma,  A.  S.  E. — De  antbropologie  van  Galvijn.    Utrecht.    8vo. 

Tamassia,  a, — La  chimrgia  dell'  aomo  preistorico.  Oaz.  d.  osp.,  Milano, 
IV,  377 ;  425 ;  433 ;  441. 

Tamburini,  a.,  and  Y.  Mabohi. — Stndio  delle  localizzazioni  e  de  i  gliomi 
cerebral!,  etc.    Eiv.  sper.  di  freniat.,  Reggio-Erailia,  ix,  274-296, 1  pi. 

Tappeiner,  F. — Stndien  zur  Anthropologic  Tirols  and  der  Sette  com- 
muni.    Innsbmck.    8vo. 

TATL.OR,  IsAAO. — The  alphabet,  an  account  of  the  origin  and  develop- 
ment of  letters.  London :  Paul  &  Co.  16  +  358,  398  p.  8vo.  [Sci- 
ence, Sept.  28.] 

Ten  Kate,  H. — Quelques  observations  ethnographiques  recueillies  dans 
la  presqulle  californienne  et  en  Sonora.  Bev.  d'ethnog.,  Par.,  n, 
321-526. 

Quelques  observations  sur  les  Indiens  Iroquois.  Bev.  d'anthrop., 

Paris,  VI,  279-283, 
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Tenth  Census  of  the  United  States.  Vol.  i,  Population;  ii,  ^lanufac- 
tures;  in,  Agriculture;  iv,  Transportation.  Compendium,  vols,  i, 
n.     Washington.    Government  Printing  Office. 

Testut,  L. — Signification  anatomique  du  chef  humeral  du  muscle  biceps. 
Bull.  Soc.  d'anthrop.  de  Pans,  xi,  238-245. 

Sur  la  reproduction  chez  l-homme d'un  muscle  simieu.    Bull.  Soc. 

d'anthrop.,  vi,  65. 

Texieb. — Recherches  sur  la  long6vit6  d,  I'hospice  de  Dociera.    Alger 

mM.,  XL,  10;  41. 
Theosophist  (The).    A  monthly  journal  devoted  to  Oriental  Philosophy, 

etc.    Yois.  i-iv,  1879-'83.     Bombay. 
Thomas,  Cyrus. — A  study  of  the  manuscript  Troano.    With  an  iutro- 

duction  by  Dr.  Daniel  G.  Brinton,    From  Cont.  to  N.  A.  Ethnology. 

[See  Mag.  Am.  Hist.,  x,  p.  303;   Am.  Antiquarian,  p.  203;  Bey. 

d^ethnog.,  p.  530-542.]  •  / 

Grave  mounds  in  North  Carolina  and  East  Tennessee.    From 

Am.  Naturalist,  March,  232-240,  1  pi. 

Mound  distribution  in  the  United  States.     Tr.  Anthrop.  Soc. 

Washington,  ii,  159,  160. 

%  Note  on  certain  Maya  and  Mexican  manuscripts.    Science,  i,  p. 
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Quivira,  a  suggestion.    Mag.  Am.  Hist.,  x,  490-496. 


Thurn,  E.  F.,  im. — Among  the  Indians  of  Guiana.    London :  C.  Kegan 
Paul  &  Co.    53  ill.,-  map,  445  p.    8vo. 

TiTECA. — Levies  de  milice  de  1881  et  1882 ;   nouvelles  recherches  rela- 
tives d  la  taille,  etc.    Arch.  m6d.  beiges,  Brux.,  xxin,  73-89, 24  tab. 

TopiNARD,  P. — Buflfon,  anthropologiste.    Rev.  d'anthrop.,  Paris,  2  s., 
VI,  35-55. 

L'homme  pr^historique  du  N6vada.    Eev.  d'anthrop.,  Paris,  VI, 

309-^20. 

Poids  du  cerveau  de  Bustan.    Bev.  d'anthrop.,  Paris,  2  s.,  vi,  576. 


TowNSHEND,  Smith. — Annual  report  of  the  health  officer  of  the  District 
of  Columbia.    Washington :  Government  Printing  Office. 

Tbeichel. — Westpreussische  Spiele.  Verhandl.  d.  Berl.  G^ellsch.  £ 
Anthrop.,  77-84. 

Tbemlett,  F.  S. — Notes  on  stone  circles  in  Britanny.  J.  Anthrop.  Inst, 
Lond.,  XIII,  143-151,  1  pi. 

TuKB,  D.  H. — Influence  of  the  mind  upon  the  body  in  health  and  dis- 
ease, etc.    London.    2d  ed.    2  vols.    8vo. 

Turner,  W. — Cervical  ribs  and  the  so-called  bicipital  ribs  in  man  in 
relation  to  corresponding  structures  in  the  cetacea.  J.  Anat.  & 
Physiol.,  Loiul.,  xvn,  293-307,  1  pi. 

Tyloe,  E.  B. — Two  lectures  on  anthropology  at  Oxford,  Feb.  15  and 
21.    Nature,  May  3, 17. 

Ujfalvt,  C.  £.  de — Les  Aryens  au  nord  et  an  sud  de  I'Hindou-Kouch. 
Bev.  d'ethuog.,  Paris,  n,  137-153. 
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XJjFALYY,  G.  E.  DS. — Les  traces  des  religions  anciennes  eu  Asie  oen- 

trale  et  an  sad  de  FHindoa-Koach.    Ball.  Soc.  d'anthrop.  de  Par., 

VI,  278-291. 
Valentini,  Philipp  J.  J. — ^The  Olmecas  and  the  Taltecas.    42  p.    Pr. 

Am.  Autiq.  Soc. 
Vandbbkindebe,  L. — Sar  la  coloration  des  yeax  et  des  cbeveax. 

Bull.  Soc.  d'anthrop.  de  Bruxelles,  i,  p.  12-17.  « 

Yaux,  L.  db. — Les  Canaques  de  la>  Noavelle-Oal^donie.    Bev.  d'eth- 

nog.,  u,  327-354. 
Yebneuil,  H. — ^Le  cerveau;  les  maladies  da  cerveaa  dans  lear  rapport 

avec  I'organisme.    Vichy.    2  ed.    4to. 
Vice  as  an  eliminative  element.    J.  Sc,  Lond.,  3  s.,  v,  273-279. 
YiBOHOW,  BXJDOLF. — Address  at  the  opening  of  the  14th  general  meet- 
ing of  the  German  Anthrop.  Society  in  Trier.    Gorr.-Bl.  Anthrop., 

&c.,  XIV,  76-86.  ^  " 

Aastralier.    Yerhandl.  Berl.  Gesellsch.  Anthrop.,  190-193. 

Commissionsbericht  fiber  die  Statistik  der  Farbe  der  Aagen,  der 

Haare,  and  der  Haat  der  deatschen  Schalkinder.    Gor.-Bl.  dentsch. 

Gesellsch.  Anthrop.,  Brnschwg.,  xin,  126. 

Ueber  Darwin  and  die  Anthropologic.    Ihid.^  89-89.        • 

Zar  kaakasischen  Anthropologic.    lbid.j  164. 

Das  Grftberfeld  von  Koban  im  Lande  der  Osseten,  im  Kaakasas. 
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AUSTRALIAN  GROUP  RELATIONS .• 


By  A  W.  HowiTT,  F.  L.  S.,  F.  O.  8. 


I — ^DfTBODUOnON. 

There  is  probably  no  stadent  of  the  development  of  civilized  society 
irho  will  be  prepared  to  maintain  that  the  social  unit,  during  the  long 
period  over  which  history  extends  into  the  obscurity  of  the  past,  has 
been,  as  it  is  now,  the  individual.  On  the  contrary,  it  will  I  think  be 
readily  admitted  that  the  fletrther  we  go  back  the  clearer  it  becomes 
that  it  was  the  group,  and  not  the  individual,  which  formed  the  basis  of 
human  sodety. 

It  seems  strange  that,  although  this  principle  of  group  relationship 
as  the  basis  of  social  organization  has  been  readily  admitted  as  to  peoples 
of  the  past,  it  should  have  been  violently  denied  as  existing  among 
savages  of  the  present  day.  The  reason  of  this  may  be  that  the  civil- 
ized man  and  the  savage  contemplate  their  social  relations  from  two 
entirely  different  standpoints,  though  it  might  not  be  as  difficult  for 
the  former  to  think  after  the  manner  of  the  latter  as  it  is  for  the  latter 
to  fit  himself  mentally  into  the  surroundings  of  the  former.  Train- 
ing from  childhood,  with,  perhaps,  all  hereditary  tenjiency  of  thought, 
renders  this  next  to  impossible  to  the  savage ;  but  the  civilized  man  has 
this  advantage,  that  with  largely  developed  mental  poWers  he  is  able, 
where  opportunity  offers,  and  he  cares  to  avail  himself  of  it,  to  place 
himself  on  the  standpoint  of  the  uncivilized,  and  thus  with  more  or  less 
success  to  see  the  surroundings  as  the  savage  sees  them,  and  to  think 
of  them  with  his  thoughts. 

This  difficulty  in  projecting  themselves,  as  it  were,  into  the  mind  of 
the  savage,  has  proved  a  stumbling  block  in  the  path  of  many  anthro- 
pologists, who  have  studied  the  habits  and  beliefs  of  the  lower  races  by 
means  of  the  too  often  hasty  and  superficial  statements  of  travellers, 
without  having  themselves  any  practical  knowledge  as  to  the  modes  of 
thought  of  the  tribes  in  question ;  and  thus  they  have  not  been  in  a 

*  Bead  before  the  Anthropologioal  Society  of  Wftahington. 
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position  to  question  the  accuracy  of  the  statements  made  as  to  fiact,  or 
to  draw  the  trne  inferences  which  the  fa^ts  justified.* 

One  of  the  strongest  illustrations  of  the  difficultly  to  which  I  have  re- 
ferred is  shown  by  the  determined  refusal  on  the  part  of  some  English 
anthropologists  to  accept  the  classificatory  system  of  relationship.  The 
late  lamented  Dr.  Morgan,  who  had  practical  acquaintance  with  the 
North  American  tribes,  came  to  see  that  their  peculiar  system  of  rela- 
tionship terms  was  founded  on  the  idea  of  a  group  where  civilized  people 
have  that  of  a  single  individual. .  He  was  thus  hnl  to  iiiHtitnte  inquiries 
which  proved  that  this  idea  is  comutou  over  the  wlioU*  world  in  sjivajje 
life,  and  he  drew  the  general  iufereuce  whic;h  iright  l>e  drawn  frmn  the 
facts  by  i>ersons  accustomed  to  the  mode  of  tliouglit  aiuon<r  tlie  lower 
races.  This,  however,  is  so  different  from  that  of  civilized  ni:ni  that 
most  of  the  English  anthropologists  refused  to  accept  his  inferences  and 
it  is  only  now,  when  accumulated  evidence  continues  to  supi>ort  his 
views,  that  the  truth  of  the  main  generalizations  which  he  made  is  be- 
ginning to  be  recognized. 

In  Australia  observations  may  be  made  similar  to  those  made  by  Dr. 
Morgan  in  America,  but  with  this  difference,  that  in  the  former  country 
the  native  tribes  are  in  a  much  lower  ethnical  stage,  and  are  therefore 
BO  much  nearer  to  the  conditions  under  which  the  group  system  of  re- 

*  The  danger  to  which  suoh  inoocorate  statemeDts  of  oastom  lead  when  reoeived  as 
eBtabliahed  faets  justifying  generalization  is  strikingly  shown  by  the  weU-known 
mod  often  quoted  passage  as  to  Australian  marriage  in  Collinses  English  Colony  in  New 
South  Wales,  p.  302 : 

"  These  unfortunate  victims  (the  wiyes)  of  lust  and  cruelty  •  •  «  are,  it  ia  be- 
lieyed,  always  selected  from  the  women  of  a  different  tribe  from  that  of  the  males  (for 
they  ought  not  to  be  dignified  with  the  title  of  men),  and  with  whom  they  are  at  en- 
mity. •  *  ^  The  poor  wretch  is  stolen  upon  in  the  absence  of  her  protectors. 
Being  first  stupefied  with  blows,  inflicted  with  clubs  or  wooden  swords,  on  the  head 
back,  and  shoulders,  every  one  of  which  is  followed  by  a  stream  of  blood,  she  is  then 
dragged  away  through  the  woods  by  one  arm,  with  a  perseverance  and  violence  thai 
it  might  be  supposed  would  displace  it  from  its  sockets.''  In  this  manner  the  wom/m 
is  said  to  be  dragged  to  the  man's  camp,  where  **  a  scene  ensues  too  shocking  to  re- 
late." 

Isolated  oases  of  brutal  violence  such  as  this  doubtless  occur  as  acts  of  war,  but  no 
such  practice  is  known  to  me  as  a  custom  in  any  Australian  tribe.  On  the  contrary, 
Mr.  C.  Naeeby,  of  Maitland,  New  South  Wales,  who  lived  for  fifty  years  in  the  K»- 
milaroi  cf»untry,  states  as  follows : 

''When  a  young  man  has  passed  a  certain  number  of  Boras  (initiations)  he  has  a 
right  to  choose  a  wife  from  among  the  unmarried  and  otherwise  unappropriated  women 
of  the  tribe  who  are  of  the  class  permitted  to  him  by  the  native  laws.  He  claims  the 
girl  in  the  presence  of  her  parents  by  saying  **  I  will  come  and  take  you  by  and  by,** 
and  they  cannot  refuse  her  to  him  unless  he  be  specially  disqualified — as  for  instance 
if  "  his  hands  are  stained  with  the  blood  of  any  of  her  kin."  And  even  in  that  case  he 
may  carry  her  off  by  force  if  he  can  in  spite  of  their  refusal.  For  this  purpose  he 
generally  comes  by  stealth  and  alone.  But  if  he  be  a  very  bold  warrior,  he  some- 
times goes  openly  to  the  girls'  camp  and  carries  her  off,  defying  the  bravest  of  hn 
friends  to  meet  him  in  single  combat  if  they  dare  to  stay  him." 

This  places  the  practice  stated  by  Collins  in  a  very  different  light. 
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lationship  may  be  aBsnmed  to  have  arisen.  In  Australia,  moreover, 
aboriginal  society  has  had  a  continental  development,  free  from  disturb- 
ing influences  from  without.  It  affords  therefore  an  unrivaled  field  for 
inquiry ;  and  here,  if  anywhere  in  the  wide  world,  it  should  be  now  pos- 
sible to  trace  out  some  of  the  causes  which  have  been  at  the  root  of  the 
dassificatory  system  of  relationship. 

In  this  memoir  I  propose  to  draw  attention  to  the  connection  which 
I  find  to  exist  between  certain  group  relations  of  the  Australian  abo- 
rigines. In  the  term  <^  group  relations"  I  include  not  only  those  which 
are  indicated  by  the  terms  of  relationship,  but  also  those  shown  by  the 
;;ro(i|»s  f«)rine(l  in  the  aboriginal  communities  by  the  action  of  those 
MM!ial  Liws  which  have  divided  them  into  what,  for  the  sake  of  con- 
veiiirnw,  have  been  termed  '*  class  divisions."  For  the  purposes  of  this 
laciiioir  i  shall  rely  for  my  evidence  mainly  upon  the  custom  of  certain 
tribes  of  Central  Australia,  whose  condition  is  socially*  the  lowest  of 
any  with  which  I  have  acquaintance. 

n.— THE  TRIBAL  STRUCTURE. 

An  Australian  tribe  may  be  defined  as  a  larger  or  smaller  aggregate 
of  people,  who  occupy  a  certain  tract  of  hunting  and  food  ground  in 
common,  who  speak  the  same  language  with  dialectical  differences,  t 
who  acknowledge  a  common  relatedness  to  one  another,  and  who  deny 
this  relatedness  to  all  other  surrounding  tribes.  This  tribal  aggregate 
may  be  so  small  as  to  cover  a  tract  of  country  less  than  fifty  square 
miles,  with  under  a  hundred  individuals,  or  it  may  extend  over  hun- 
dreds of  miles  of  country  and  number  thousands  of  souls. 

Such  a  tribe,  as  a  whole,  occupies  a  certain  tract  of  hunting  and 
food  grounds,  but  it  is  invariably  divided  into  well  defined  local  groups, 
each  having  its  own  portion  of  the  common  country.  These  are  again 
divided  into  smaller  groups,  until  the  smallest  unit  consists  of  a  few 
people  of  the  same  blood,  under  the  direction  and  guidance  of  the 
oldest  or  most  able  of  the  elder  men.f    Thus  a  tribe  is  composed  of  a 


*  ^*  Socially  " — I  use  this  term  in  a  certain  special  sense — referring  only  to  what  I 
call  the  iocially  social  organization.  When  I  say  that  an  Aostralian  tribe  is  sociaUy 
more  advanced  than  others  I  do  not  mean  that  they  have  a  better  knowledge  of  the 
arts  of  life,  bat  that  their  social  organization  is  of  a  comparatively  advanced  type. 
And  I  take  it  that  the  line  of  advance  is  from  gronp  marriage  to  individual  marriage, 
and  from  uterine  descent  to  agnation. 

I  may  note  here  that  *'  individual  marriage  "  does  not  necessarily  imply  monogamy. 
It  is  consistent  with  that  form  of  polygamy  under  which  a  man  may  have  more  wives 
than  one,  he  having  an  exclusive  right  to  them,  as  against  all  the  rest  of  his  tribesmen. 

t  There  are  certain  exceptions  where,  for  instance,  the  husbands  and  wives  are 
found  to  speak  different  languages,  that  is,  different  languages  of  the  Australian 
stock,  but  this  arises  through  the  connubium  between  two  tribes. 

t  In  most  tribes,  if  not  in  all,  the  old  men  constitute  what  may  be  called  the  Groat 
Council  of  the  tribe.  For  instance,  in  the  Dieri,  this  council  is  composed  of  the 
beads  of  totems  and  of  men  of  mark,  such  as  warriors,  counselors,  orators,  &o. 
The  connoil  has,  among  otJier  functions,  Jurisdiction  over  breaohes  of  tribal  morality 
and  offenses  against  the  tribe.    In  short,  it  is  the  goveniing  power. 
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number  of  local  groups,  and  these  are  perpetuated  in  the  same  tracts 
by  the  sons,  who  hunt  over  the  hunting  grouuds  of  their  fathers.  This 
has  been  termed  by  Mr.  Fison  and  myself  the  "Local  Organization.'^ 
But  it  is  not  the  oi^  organization  of  the  tribe,  for  there  is  also  what 
we  have  termed  the  "  Social  Organization,"  in  which  the  tribe,  as  a 
community,  is  divided  into  two  parts,  which  are  quite  distinct  from  the 
local  groups  just  described,  f  Each  of  these  two  social  divisions  is,  in 
many  tribes,  divided  into  two  subgroups,  and  in  all,  except  the  most 
abnormal  cases,  there  is  a  group  of  subdivisions  to  each  class,  or  sub- 
class, to  which  the  convenient  and  well  understood  name  of  Totems 
may  be  applied. }  These  groups,  subgroups,  and  totem  groups  have 
each  a  name,  which  is  borne  by  every  individual  belonging  to  them* 
All  the  members  of  such  a  group  are  held  to  be  parents  and  children, 
or  brothers  and  sisters,  as  the  relative  ages  of  the  individuals  may 
determine.  Thus  we  may  distinguish  between  "own''  and  "tribal" 
parents,  children,  and  brethren. 

I  use  the  term  "  primary  classes "  for  the  two  principal  social  divis- 
ions ;  but  it  is  certain  that,  in  many  cases,  their  designations  are  "  ani- 
mal names,"  and  therefore  the  term  "  major  totems"  might  be  applicable 
to  them.  The  tribe,  therefore,  is  organized  in  two  ways.  On  the  one 
hand,  it  is  divided  geographically^  either  into  what  may  be  termed  hordes 
with  uterine  descent,  or  into  clans  with  agnatic  descent ;  and,  on  the 
other  hand,  it  is  divided  socially  into  classes  with  their  subdivisions  as 
above  described.  The  two  organizations  are  coexistent,  and  they  are 
coextensive  in  their  entirety,  but  the  divisions  of  the  one  do  not  corre- 
spond with  those  of  the  other.  For,  while  all  the  people  who  belong  to 
any  given  local  group  are  found  in  one  locality  alone,  those  who  belong 
to  any  given  social  group  are  to  be  found  distributed  among  many,  if  not 
among  all,  of  the  local  groups.  In  order  that  Wi-  may  clearly  perceive  the 
bearing  of  the  facts  as  to  marriage,  descent,  and  relationship,  which  I 
shall  place  on  record  in  this  paper,  it  is  very  necessary  to  bear  in  mind 
this  distinction  between  the  local  and  the  social  organization  of  a  tribe.$ 

*  In  order  to  avoid  going  over  this  ground,  which  woold  take  up  too  much  apace 
I  may  be  permitted  to  refer  to  a  memoir  on  this  subject  entitled,  ''  From  Mother-right 
to  Father-right.''    Journal  Anthropological  Institutei  August,  1882. 

t  Exceptions  to  this  rule  may  be  found  in  rare  cases,  where  in  certain  advanced 
tribes  the  two  organizations  have  come  to  be  coincident ;  for  instance,  the  Woiworang 
tribe  of  the  Tarra  River,  in  which  the  two  toteros  of  the  community  live  in  a  num- 
ber of  local  groups  apart  from  each  other.  All  the  people  in  one  locality  are  Eagle- 
hawk,  and  in  another  they  are  Crow.  It  may  be  noted  here  once  for  aU  that  the 
present  tense  is  used  in  some  cases  where  the  past  would  be  more  appropriate,  the 
tribes  being  all  but  extinct. 

t  Of  course  the  word  *' totem"  is,  strictly  speaking,  the  badge  of  a  certain  group. 
For  the  sake  of  convenience  I  use  it  also  to  denote  the  group  which  is  distingaiahad 
by  the  badge. 

$  This  is  a  concise  statement  of  what  has  been  detailed  more  at  length  by  Mr.  Fiaon 
and  myself  in  a  paper  entitlea  "  The  Deme  and  the  Horda,**  oommnnicated  by  oa  to 
the  Anthropological  Institute  of  Great  Britain. 
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I1I<— THE   CLASS  ORGANIZATION. 

In  some  communities  there  are  only  the  two  prim«ary  class-divisions, 
each  with  its  group  of  totems.  In  others  there  are  the  two  primary 
classes,  each  divided  into  a  pair  of  sub-classes,  and  each  of  these  pairs 
has  a  group  of  totems.  In  some  cases  this  totem  group  is  common  to 
both  of  the  two  sub-classes  to  which  it  belongs ;  in  other  cases  each  sub- 
class has  its  own  peculiar  totems.  In  some  exceptional  cases  the 
primary  classes  are  wanting.  In  others  the  usual  totem  sub  groups  are 
absent,  but  the  primary  classes,  or  their  sub-classes,  are  themselves 
totems.  Other  exceptions  are  where  the  totems  alone,  or  the  classes 
alone,  have  survived.  All  these  abnormal  instances  I  have  found  to  be 
connected  with  changes  in  the  line  of  descent.  The  primitive  and  com- 
plete forms  have  uterine  descent;  and  it  is  in  cases  where  descent  is 
counted  througf  the  male  line  that  I  find  the  most  abnormal  forms  to 
occur.  There  are  also  intermediate  cases.  The  changes  in  the  class 
system,  their  variations,  and  their  decay  are  therefore  connected  with 
the  principle  of  agnation.  To  this  subject  I  shall  again  refer.  The 
decay  in  the  class  system  of  a  tribe  is,  in  fact,  a  symptom  of  profound 
changes  in  its  social  organization  ;  and  these  changes,  so  far  as  1  know, 
are  invariably  connected  with  the  more  i)ronouuced  influence  of  the 
local  groups.  The  local  organization  becomes  stronger  as  the  social 
organization  grows  weaker. 

The  entire  subject  of  the  class  organization,  and  the  development  of 
the  class  divisions  and  totems,  is  too  large  to  be  entered  upon  here;  and 
for  some  further  particulars  concerning  them  I  must  refer  to  a  brief 
memoir  of  mine,  entitled  Notes  on  the  Australian  Class  Systems,  which 
may  be  found  in  the  Journal  of  the  Anthropological  Institute  of.  Great 
Britain,  for  May,  1883.  In  order,  however,  to  bring  the  class  organiza- 
tion clearly  into  view,  I  subjoin  that  of  the  Dieri  tribe  of  Central 
Australia,  which  will  serve  as  the  type  of  the  less  developed  sj'stems, 
and  also  as  an  illustration  of  the  remarks  I  am  about  to  make  in  this 
paper  on  the  connection  existing  between  the  class  groups  and  those 
indicated  by  the  terms  of  relationship  now  in  use. 

Much  of  the  evidence  I  am  about  to  use  will  be  taken  from  the  cus- 
toms of  the  Dieri  and  other  kindred  tribes,  which,  collectively,  form 
a  great  allied  group  or ''nation.'^*  The  letters  and  numerals,  which 
are  prefixed  to  the  class  divisions  and  totems  in  the  following  table, 

will  serve  for  convenient  reference. 

^ — —^— —    • 

*IiidepcD(]eutly  of  my  owu  acquaintance  with  the  Dieri  and  the  allied  tribes  more 
than  twenty  years  ago  in  their  wild  state,  I  am  indebted  to  Mr.  S.  Gason  for  Tery 
fall  particulars  as  to  the  Dieri,  in  whose  country  he  resided  for  six  years  as  an  officer 
of  the  South  Australian  mounted  police,  and  of  whose  community  he  became  an 
initiated  member.  As  to  the  Kundudabtiri  tribe,  to  which  I  refer,  I  have  unfortu- 
nately much  less  information.  For  what  I  have,  I  am  indebted  to  Mr.  J.  W.  O'Donnell, 
formerly  of  Mount  Howitt  statior,  in  that  country. 
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Table  I. — Dim  clasi  iystem. 


Primary  dlriaiong. 


A.  Mitteri 

B.  EAr&rfi. 


Totems. 


1.  Karaura  =  eaglehawk. 

2.  WaraKati=emu. 

3.  KintAiA=  native  dog  and  thirteen  other  totems. 

1.  Tcb(kkartl  =  kangaroo. 

2.  KauAlka=:crow. 

3.  Tidnam4ra=frog  and  sixteen  other  totems. 


Every  member  of  the  community  is  either  Matteri  or  Elararu.    Each  . 
individual  also  bears  one  of  the  totemic  nameB  of  the  primary  division 
'O  which  he  or  she  belongs. 

This  cla»^  system  represents  that  of  the  Dieri,  the  Kunaudaburi,  and 
other  kindred  tribes,  between  whom  there  exists  con^nbium.  It  also 
represents  the  systems  which  aip  found  under  various  dialectic  differ- 
-ences  of  nomenclature  among  tribes  spread  over  a  very  large  area  in 
Central  Australia.  The  members  of  one  tribe  know  well  which  of  their 
•own  divisions  are  the  equivalents  of  those  in  neighboring  tribes,  even 
when  the  totemic  names  are  not  the  same. 

Before  explaining  the  laws  of  these  classes  it  will  be  well  to  Bay  a  few 
words  about  the  Dieri  and  the  kindred  tribes  making  up  the  ^^  nation" 
of  which  it  is  the  most  important  member. 

As  shown  upon  the  annexed  sketch-map,  the  Barcoo  River,  in  its  nu- 
merous sources,  the  Alice,  the  Thomson,  and  many  other  streams,  rises 
on  the  western  fall  of  the  Queensland  Great  Dividing  Range,  and  thence 
3ias  -a  general  southwesterly  course  into  the  depressed  region  of  Central 
Au«[tralia.  Soon  after  passing  from  Queensland  into  the  colony  of  South 
Austi'alia  it  begins  to  form  a  large  delta,  or  a  series  of  deltas,  and  its 
numerous  branches  water,  and  often  partly  submerge,  a  tract  of  country 
<at  least  20,000  square  miles  in  extent.  The  various  streams  of  this  delta 
terminate  in  lakes,  of  which  Lake  Eyre  is  the  largest.  This  delta  coun- 
try of  the  Barcoo — or,  as  it  is  called  locally.  Cooper's  Creek — is  one  of 
the  hottest  and  driest  districts  in  all  Australia — a  country  of  sand-hills, 
of  mud-plains  subject  to  floods,  of  stony  tracts,  and  of  salt  lakes.  It  is 
subject  to  great  vicissitudes  of  climate,  being  in  its  extreme  conditions 
s.  perfect  garden  of  verdure  after  seasons  of  flood,  while  during  long 
-continued  droughts  it  is  little  better  than  ''  a  howling  wilderness.''  This 
delta  country  on  the  eastern  side  of  Lake  Eyre  is  inhabited  by  the  Dieri 
tribe.  To  the  north,  east,  and  south,  and  to  the  west  also  beyond  the 
great  lake — are  other  tribes  allied  to  the  Dieri  by  language,  by  custom, 
and  by  class  system,  all  more  or  less  intermarrying.  Of  these  the  Ku- 
nanduburi  tribe  is  one  of  the  farthest  outlying  to  the  eastward  within 
the  Queensland  boundary  on  the  main  Barcoo  River  above  the  iK)intat 
which  the  delta  commences.  Of  all  these  tribes,  as  I  have  already  said, 
the  Dieri  is  the  central  and  most  important.    Not  only  do  its  members 
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oonsider  tbemselvemm  being  "tbo  fathers  of  all  the  tribes,"*  but  these 
on  their  part  regard  the  Rieri  with  mingled  feelings  of  resi>ect  and  fear. 


cCjr^ — k        f) 

^y^       /y/    \ 

/C  P  li  V 

\ 

/                                                1    Australia.       [^    J      „,^^  "^S*. 

\ 

\      jT'  Westeni  Australia,     j                             ~^^^i               V"'^^ 

^iseimir 

U/^                                        1             LaJle  Eyra    ^S   >                 /        ^ 

&"^ 

\y^                           i                                  ]'     Ji<X^^ 

F  / 

V   >~^)4^^ 

w 

x^L,,,/                                  nT  MrfjiJi^spi 

SKetek  a&p  of  Australia 

^MoUri  Tribe.      [||!| JWtkm  gntf  Xurrin^TrOef. 

The  Dicri  tribe  may  represent  all  the  others.  It  is  divided  geograph- 
ically into  llii'ee  sections,  each  of  which  takes  the  name  of  its  principal 
localtty,iind  these  sectionsareagain  locally  divided.  Its  social  organiza- 
tion is  ba.sed  npon  tlie  division  of  the  conininnity  into  two  classes,  each 
with  its  group  of  totems.*  Each  totem  is  under  the  direction  of  a  head- 
man, who  i-s  the  oldest  of  the  name.  Each  man  is  what  I  may  term  the 
"  totemic  hrotlier"'  of  every  other  man  and  woman  of  his  totem  on  the 
same  level  with  him  in  his  generiition.  An  illtistratioQ  will  show  how 
this  works.  "When,  for  instance,  a  stranger  arrives  at  a  Dieri  encamp- 
ment  from  some  neighboring  tribe,  the  first  (juestiou  put  to  him  is, 

*  Quoted  Trom  iu  run  tin  lion  Hii]i|>lk>(l  tu  uio  liy  Mr.  S.  CiitHuii, 

I  Tbe  Dicri  iranl  Air  loteu  i.i  Milrdu.  TLiu  word  bati  tn-u  meauingB,  one  siguityiog 
"  tasto,"  Ihc  other  "  Intern  " :  lliiit  is  to  nay,  ouo  of  Ihono  iinmes  of  aiiiraalu,  birds, 
Miptiles,  fish,  iDsecta,  or  plaiitH,  whicli,  acconliiig  to  the  Dieri  Ipgeiid,  the  Great  Spirit 
JlQramara  onlpTcit  the  jincrBtora  to  oBBume  whun  he  iniitituted  their  class  iliviaioni. 
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^*  What  is  your  totem  f '^  This  being  ascertained^  his  totemic  brethira 
take  charge  of  him,  protect  him,  and  treat  him  with  hospitality,  even  to 
the  extent  of  providing  bim  with  a  temporary  wife  of  that  totem  with 
which  his  own  intermarries. 

These  totems  are  strictly  exogamoas  under  the  severe  penalty  of 
death.  Thut^,  a  man  being  A  1  (that  is,  Matteri  and  Eaglehawk;  see 
Table  I),  may  marry,  according  to  the  Dieri  rule,  a  B  woman  of  any  of 
the  B  totemic  divisions,  and  so  on  with  A  2,  A  3,  &c.,  and  rice  versa. 
always  provided  that  the  parties  do  not  stand  to  one  another  within 
certain  close  degrees  to  be  hereinafter  specified.  Even  casual  amomrs 
between  persons  who  are  forbidden  to  each  other,  either  by  this  near- 
ness of  actual  kinship  or  by  identity  of  class  and  totem,  are  regarded 
with  the  utmost  abhorrence  and  are  punished  by  death.  Yet  this  rule 
differs  somewhat  in  different  tribes,  for,  among  the  Kunandaburi,  the 
prohibition  is  relaxed  upon  a  woman's  marriage,  when  the  jus  prima 
noctis  includes  all  the  men  i)resent  at  the  camp  without  regard  to  class  or 
kin.t  Among  the  Dieri  the  rule  is  never  relaxed  on  any  occasion,  and 
this  tribe  is,  as  I  shall  show,  in  some  respects  slightly  in  advance  of 
the  Kunandaburi,  while  both  stand  at  the  commencement  of  the  long 
progressive  series  formed  by  all  the  Australian  tribes  concerning  which 
I  have  hitherto  collected  data.  At  the  other  end  of  this  series  stand 
tribes  such  astheKumai,  of  Gippsland,  whose  class  system  has  become 
almost  extinguished,  and  whose  local  divisions  have  become  agnatic 
clans. 

IV. — THE  RELATIONSHIP   TERMS. — MARITAL   GROUPS. 

The  terms  denoting  relationship  which  are  used  by  the  Australian 
tribes  belong  to  the  classificatory  system  of  Dr.  Morgan.  After  collect- 
ing and  studying  a  great  number  from  all  parts  of  Australia,  I  have 
found  that  there  are  several  types  under  which  the  relationship  terms 
of  diflerent  tribes  miij'  be  arranged;  and  that  they  show  a  progressive 
change  from  a  system  of  extreme  simplicity  to  one,  which,  although  still 
classificatory,  has  developed  far  more  individual  distinctions  than  our 
own  descriptive  system. 

Looked  at  as  a  whole,  these  types  show  a  progressive  development, 
which  is  certainly  connected  with  a  progressive  social  change,  indicated 
in  most  cases  by  the  change  in  the  line  of  descent.  What  I  now  pro- 
pose is,  not  to  enter  upon  a  general  discussion  of  the  Australian  rela- 
tionship terms,  but  to  point  out  the  connection  between  them  and  the 

*  This  qncstioD,  '*  Minna  mnrdu  f ''  can  be  pnt  by  means  of  geBtnre  language,  to 
which  in  the  same  way  a  suitable  reply  can  be  made.  Thus  it  is  possible  to  learn,  at 
a  safe  distance,  whether  a  stranger  is  friend  or  enemy,  even  more  certainly  than  by 
Qsing  the  weU  understood  sign  for  *'  peace." 

t  This  extreme  and  exceptional  extension  of  the  Jiuprimm  iiMtit  is  giyen  on  the  boHm 
anthority  of  Mr.  J.  W.  CDonneU,  who  resided  for  some  yean  in  the  Konandabozi 
country.    I  have  not  been  able  to  obtain  any  further  informatioii  on  the  matter. 
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class  systems  wbicli  I  have  described  in  the  preceding  pages.  It  will 
suffice  for  my  purpose  to  sbow  tbat  tbe  terms  of  relationship  arise  nat- 
urally ont  of  tbe  relations  of  tbe  class  divisions  to  each  other,  and  that 
these  relations  are  those  of  group  to  group.  / 

I  find  tbat  tbe  relationship  terms  of  tbe  Australian  tribes  fall  into  cer- 
tain natural  groups,  of  which  I  select  three  of  the  principal  for  illustra- 
tion. These  are  the  marital j  the  parental  and  filial,  and  the  fraternal; 
and  I  take  those  of  the  Kunandaburi  and  tbe  Dieri  tribes  for  illustration. 

Table  II. 

f 

EngliBh.  Knnandabarl  l       Dieri. 


1.  Aooesciory  husband  . 

2.  Individual  hunband . 

3.  Hasbaiid's  brother . . 

4.  Sister's  hnsbnnd  (F) 
6.  Accessory  wife 

6.  Individaal  wife 

7.  Wife's  sister 

8.  Brother's  wife  (M)  . 


Dilp»mali PiratiriL 

Nflbaia I  N6a. 

Kubaia  ko<1imali |  Noa. 

Nnbaia  kodimali '  Noa. 

Dilpa  mali Piranru. 


Nnbaia 

Nabaia  Itodimali . 

Nubaia  kodimali. 


Noa. 
Noa. 
Noa. 


01)  means  male  speaking;  (F),  female  speaking. 

The  first  terms  in  these  lists  challenge  attention.  In  all  these  tribes 
there  are  two  kinds  of  connections,  which  we  may  term  marriage.  One 
where  two  individuals  are  allotted  to  each  other  permanently,  often  in 
extreme  youth,  by  their  parents.  The  other  where  a  man  and  a  woman 
are  allotted  to  each  other  as  "accessory  spouses,"  each  of  whom* may 
stand  in  the  same  relation  to  other  individuals  of  the  opposite  sex. 

The  exact  nature  of  this  second  kind  of  marriage  I  shall  now  consider; 
and  I  take  the  Dieri  instance  for  illustration.  The  relation  is  called 
Piraurn,*  and  the  various  Piraurus  are  allotted  to  each  other  by  the 
great  council  of  the  tribe  in  secret  session,  after  which  their  names  are 
formally  announced  to  the  assembled  people  on  the  evening  of  the  cere- 
mony of  circumcision,  during  which  there  is  for  a  time  a  general  license 
permitted  between  all  those  who  have  been  thus  allotted  to  each  other. 

The  following  precis  of  Mr.  Gabon's  valuable  information  shows  tbe 
precise  nature  of  this  Pirauru  relation : 

1.  Each  Dieri  man,  or  woman,  is  tbe  Pirauru  of  some  other  Dieri 
woman,  or  man. 

2.  The  relation  of  Pirauru  may  exist  between  men  and  women  of  dif- 
ferent local  groups,  or  of  different  tribes. 

3.  The  relation  of  Pirauru  may  not  exist  between  a  person  and  those 
who  stand  to  him  or  her  in  any  one  of  the  following  relations :  Father, 
father's  brother,  father's  sister,  mother,  mother's  sister,  mother's  brother, 

•The  only  derivation  I  can  give  for  this  word  is  from  Pira=moon — also  need  for  the 
Toond  wooden  bowls  made  by  the  Dieri — and  flril=circnlar.  The  great  connoils  of 
the  tribe  are  always  held  at  fnll  moon,  and  Piranru  may  possibly  be  taken  as  haying 
relation  to  the  tipne  when  these  conplea  are  allotted  to  one  another.  I  however  offer 
fhie  explanation  with  some  diffidence. 
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brother's  ohild,  sister's  child,  brother,  sister,  or  any  of  those  whom 
we  ourselves  call  '^cousins,"  either  on  the  father's  or  on  the  mothei's 
side. 

4.  Nor  may  it  exist  between  persons  of  the  same  totem,  for  these  are 
regarded  as  brother  and  sister,  or  (the  Dieri  having  uterine  descent) 
mother  and  son,  as  the  case  may  be. 

5.  A  Dieri  man,  having  passed  through  the  Mfndrai  (peace)  ceremony, 
may  have  a  Pirauru  allotted  to  him.* 

G.  The  Piraurns  being  allotted  to  one  another  at  each  great  council 
previous  to  the  ceremony  of  circumcision,  a  man,  or  a  woman,  being 
already  Pirauru,  may  thus  acquire  a  new  Pifauru  relation  in  addition 
to  those  previously  acquired.  Hence  in  time  any  individual  may  come 
to  have  several  Pirauru. 

7.  Seniority  in  the  man  regulates  the  temi)orary  right  to  any  given 
Pirauru.  Thus,  supposing  an  older  man  and  a  younger  to  be  in  camp 
together,  and  that  the  latter  had  with  him  a  Pirauru,  the  former,  being 
alone,  the  older  man  could  lawfully  claim  the  woman,  if  she  were  Pir- 
auru to  him  also. 

As  the  Piraurus  cannot  be  of  the  same  class  name  we  have  here  a 
number  of  men  belonging  to  one  class  married  collectively  to  a  number 
of  women  of  the  other  class.  Thus  a  number  of  A  men  (see  Table  I) 
are  the  Piraurus  of  a  number  of  B  women  and  vice  versa  ;  and  this  is 
clearly  a  form  of  group  marriage,  which,  when  the  two  classes  meet  at 
the  tribal  ceremonies,  becomes  what  may  be  called  regulated  communal 
intercourse  between  the  sexes.  At  other  times,  when  the  community 
is  scattered  over  the  tribal  country,  a  man  may  be  found  having  with 
him  at  one  time  one  or  more  Pirauru,  and  at  another  time  other  women 
who  stand  in  this  relation  to  him ;  or  a  woman  may  be  found  living 
with  several  men  who  are  Pirauru  to  her.  To  those  unacquainted  with 
the  custom  this  presents  the  aspect  of  lawless  license,  or  of  polygamy, 
or  of  polyandry,  but  it  is  in  fact  group  marriagct 

The  terms  Dilpa  malif  and  Pirauru  signify  the  same  relation,  the  one 
among  the  Kunandaburi  and  the  other  among  the  Dieri.  They  are  the 
terms  of  relation  between  two  groups,  and  these  two  groups  in  the 
widest  sense  are  the  class  divisions  A  and  B  (Table  I).    Here,  then,  in  a 


*  Before  being  fully  admitted  into  membership  in  the  eommnnity  a  youth  must  pass 
through  the  following  ceremonies:  1.  Chirinchiri — knocking  ont  two  front  teeth.  2. 
Kurawali  wonkana — circumcision  of  boys.  3.  Wilyaru — anointing  with  the  blood  of 
an  old  man.  4.  Mindari — the  peace  ceremony,  when  the  entire  commonity  asaem- 
bles. 

There  is  also  an  additional  rite  to  which  only  certain  individualSi  selected  by  the 
old  men,  are  subjected.    This  is  Eulpi^  the  slitting  of  the  nrethra. 

tThe  Pirauru  custom  clearly  accounts  for  the  so-called  polyandry  of  the  Naira. 
(See  Mr.  J.  F.  McLennan's  Studies  in  Ancient  History,  p.  148.) 

X  The  term  Dilpa  mali  I  cannot  explain.  I  am  told  that  the  word  kodiraah  means 
''nothing/'  in  the  sense  of  negation  of  something  of  which  Nubaia  is' the  ezpreesion. 
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modified  form,  and  in  actual  existeoce,  is  what  I  have  elsewhere  called 
the  Divided  Commune.* 

Besides  this  form  of  group  marriage  there  is  also  individual  marriage 
Id  the  tribes.  This  is  the  Noa  relation,  the  features  of  which  can  be 
thus  summarized. 

1.  The  relation  of  Noa  can  only  exist  between  a  man  and  a  woman  of 
different  class  names  and  totems,  who,  moreover,  are  not  within  certain 
prohibited  degrees  of  relationship  to  each  other. 

2.  A  woman  becomes  theNoa  of  a  man  most  frequently  by  being  be- 
trothed to  him  when  she  is  a  mere  infant,  he  being  perhaps  a  young 
man.  In  certain  cases  she  is  given  by  direction  of  the  great  council  as 
a  reward  for  some  meritorious  act  on  his  part. 

3.  A  man  may  be  Noa  to  two  or  more  women,  but  a  woman  cannot  be 
Koa  to  more  than  one  man. 

4.  But  a  woman  who  is  Xoa  to  one  man  may  also  be  Pirauru  to 
several  other  men. 

5.  The  right  of  the  Noa  overrides  that  of  the  Pirauru.  Thus  a  man 
cannot  claim  a  woman  who  is  Pirauru  to  him  when  her  Noa  is  present 
in  the  camp,  excepting  by  his  consent.  It  is  not  often,  however,  that  the 
male  Noa  refuses  to  accommodate  the  Pirauru  temporarily,  for  he  is 
liable  to  have  a  refusal  retorted  upon  himself.  But  he  will  more  freely 
lend  his  Pirauru  than  his  Noa.  Such  cases,  however,  are  the  frequent 
causes  of  jealousies  and  fights. 

C.  When  a  man  is  sent  on  a  mission  to  another  tribe  he  never  takes 
his  Noa  with  him.  It  is  understood  that,  on  such  occasions  the  female 
companions  of  these  "  ambassadors ''  are  to  be  perfectly  complaisant  to 
all  the  men  of  the  visited  tribe  who  do  not  stand  to  them  within  the 
prohibited  degrees ;  and  it  is  held  that  for  this  purpose  a  man^s  Pirauru 
is  better  fitted  than  his  Noa.  Yet  this  Pirauru  is  of  course  the  Noa  of 
some  man  who  remains  at  home. 

7.  The  relationship  of  Noa  may  exist  between  individuals  of  any  of  the 
allied  tribes,  always  provided  that  there  is  no  obstacle  of  class  or  other 
prohibition.  Such  armngements  between  individuals  of  difterent  tribes 
are  often,  i)erhaps  most  frequently,  brought  about  by  the  great  council, 
as  tribal  alliances,  and  are  the  subject  of  much  diplomatic  negotiation. 

The  Noa  of  the  Dieri  is  the  same  as  the  Nubaia  of  the  Kunandaburi* 
But  the  marital  group  of  the  latter  has  a  most  archaic  simplicity,  show- 
ing a  group  relationship  even  more  extended  in  theory  than  that  which 


*Seo  Kamilaroi  and  Kurnai,  passim.  I  may  take  this  opportnnity  of  saying  that  I 
doubt  whether,  even  under  an  ^'Undivided  Commune"  there conld  have  been  anything 
more  than  a  limited  promiscuity,  excepting  when  the  whole  community  occasionally 
reunited.  The  general  conditions  of  savage  life  on  the  Australian  continent  would  not 
permit  an  entii-e  undivided  commune  to  remain  united  for  any  length  of  time  in  the 
same  locality.  The  Dieri  practice  may  show  us,  in  a  modified  form,  what  might  take 
place.  The  common  Pirauru  right  exists,  but  it  cannot  be  fully  exercised  excepting 
when  the  whole  tribe  assembles.  Then,  and  then  only,  does  the  Pirauru  group  of  A 
men  (or  the  Pinmru  ^ronp  of  B  men),  with  itK  feiiale  Pirauru,  tem])orarily  resombler 
what  one  nii«;b(  HU[i;io.se  an  undivided  commune  to  be. 
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the  Pirauni  of  the  Dieri  gives  in  actual  practice.  This,  however,  18  in 
accoM  with  the  general  customs  of  the  Kunandaburi,  who  are  the  least 
aifvanced  of  all  the  tribes  known  to  me.  WhUe,  with  the  Dieri,  the 
sexual  intercourse  of  persons  who,  according  to  their  notions,  are  too 
nearly  related  is  forbidden  under  all  circumstances  by  a  death  penalty; 
with  the  Kunaudaburi,  there  is,  according  to  Mr.  O'DonnelK  no  such 
restriction  on  the  occasion  of  the  marriage  of  a  betrothed  girl.  This 
gentleman  also  says  that,  though  it  is  considered  improper  that  there 
should  be  intercourse  l>etween  women  and  their  husbands^  own  brothers^ 
or  between  men  and  their  wives'  actual  sisters,  such  intercourse  con- 
stantly takes  place  with  little  more  than  a  mere  pretense  of  concealment.* 
The  Dieri  would  regard  this  as  abominable — at  least,  if  the  Xoa  were 
pres^^nt  in  the  cami) — and  yet  the  third,  fourth,  seventh,  and  eighth  re- 
lationship terms  (Table  II)  show  that,  in  all  probability,  it  was  once 
their  practice,  as  it  still  is,  in  at  least  one  of  the  tribes  composing  the 
group  to  which  they  belong. 

In  tribes  such  as  those  with  which  I  have  been  dealing,  the  terms  of 
relationsliip  lit  in  more  or  less  completely  with  the  actual  group  relations 
of  the  class  divisions  and  their  members.  The  inference  to  be  drawn 
theoretically  from  an  inspection  of  the  terms  is  that  a  group  of  tribal 
brothers  have  their  wives  in  common,  and  that  a  group  of  tribal  sisters 
have  their  husbands  in  common.  When  this  iscompared  with  theactual 
custom  now  prevalent  among  the  tribes  inhabiting  the  Barcoo  delta, 
it  is  found,  as  I  have  already  stated,  that  the  contemporary  generation  f 
of  each  class  division  is  composed  of  ''brothers  and  sisters";  that  the 
men  of  one  class,  who  are  thus  "  brothers  "  to  one  another,  marry  the 
women  of  the  other  class,  who  are  thus  "sisters"  to  one  another;  that 
at  all  times  there  is  between  the  intermarrying  groups  a  modifie<l  com- 
munal right,  which  becomes  general  among  those  who  have  been  allotted 
to  each  other  as  Piranru  ;  and  that  the  marital  rights,  which  are  in- 
herited in  common  under  the  laws  of  the  social  organization,  are  con- 
trolled and  restricted  by  the  local  organization  through  the  great  coun- 
cil of  the  tribe. 

It  now  remains  to  be  seen  how  far  these  conclusions  are  borne  out  by 
an  examination  of  tribes  in  other  parts  of  the  Australian  continent. 

Of  all  the  tribes  which  I  have  hitherto  met  with  the  least  advanced 
socially  (that  is,  as  to  their  social  organization)  are  those  of  Central 

•Mr.  Fison  tells  me  that  this  was  the  case  in  some,  at  least,  of  the  Fijian  tribes. 
And,  after  this  memoir  was  completed,  information  reached  me  from  Mr.  S.  Gason 
that  **  the  law  allows  interconrse"  between  these  parties,  but  only  in  the  al>8ence  of 
the  Noa. 

tThe  word  '' generation"  is  of  uncertain  meaning,  and  its  use  may  be  misleading. 
I  do  not  use  it  as  implying  a  line  of  ascendants  and  descendants.  Nor  do  I  use  it  in 
the  common  acceptation  as  'Hhe  present  generation,"  which  incladesall  those  now 
liTing,  as  distinguished  from  those  who  are  gone,  and  from  those  who  are  yet  to  colne. 
Perhaps  the  best  among  several  unsatisfactory  definitions  which  suggest  themselves 
is  that  I  moan  by  it  "  all  those  on  the  same  level  in  a  generation."  Thus,  all  the 
young  people  who  are  marriageable  would  be  on  the  same  level  in  the  generation  to 
which  they  belong. 
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Anstralia;  the  most  advaDced  are  those  which  are  fouud  aloug  the 
southeastern  coastline.  These  can  be  t>aken  as  the  two  extremes  of  a 
series  in  which  all  the  tribes  I  have  examined  can  be  arranged  accord- 
ing to  their  social  status.  I  am  not  prepared  to  show  all  the  causes 
which  have  advanced  the  coast  tribes  far  beyond  those  in  the  center  of 
the  continent,  but  this  much  may  be  ventured  upon,  that  the  social 
advance  appears  to  be  connected  with  a  more  favored  climate,  and  the 
greater  abundance  and  regularitj'  of  food-supply  consequent  thereupon. 

The  tribes  which  I  have  already  described  have  a  marked  social  organi- 
zation with  uterine  descent.  In  the  tribes  with  which  I  am  about  to 
deal  the  social  organization  has  been  profoundly  modified,  and  in  some 
cases  even  extinguished  all  but  the  faintest  traces;  while,  in  an  equal 
degree,  the  local  organization  has  gained  strength,  and  taken  to  itself 
all  the  powers  wiiich  the  social  organization  formerly  possessed.  For 
comparison,  T  take  the  Kurnai  and  the  Coast  MuiTing  tribes,  which 
stand  near  the  end  of  the  series,  at  whose  other  extremity  are  the  Dieri 
and  Kunandaburi. 

The  Kumia  tribe  inhabit  Gippsland  and  the  Coast  Murring  the  coun- 
try extending  from  the  confines  of  Gippsland  along  the  southeastern 
coast  towards  Sydney.  For  the  purposes  of  this  memoir  the  Shoalhaven 
Biver  may  be  taken  as  their  approximate  limit  in  that  direction.  The 
two  tribes  touch  at  Mallagoota  Inlet,  where  their  extreme  local  sections 
intermarry.* 

The  Kurnai  tribe  is  divided  into  five  large  clans,t  which  again  are 
divided  into  local  subdivisions,  until  the  smallest  group  consistx«^  of  only 
a  few  members.  Of  class  divisions  the  Kurnai  have  none,  and  the  only 
remaining  traces  of  totems  are  two  birds,  the  name  of  one  of  which  is 
borne  by  all  the  males  and  that  of  the  other  by  all  the  females  of  the 
tribe.  Trsices  of  the  two  great  class  divisions  of  the  stock  from  which 
the  Kurnai  are  probably  derived — the  classes  Eaglehawk  (Bunjil)  and 
Crow  (Waa,  or  Ngarugal) — are  found  in  the  application  of  Bunjil  to  all 
the  old  men  of  the  tribe,  and  in  the  extreme  reverence  felt  for  the 
crow.  The  Kurnai  believe  that  it  can  talk  their  language,  and  that  it 
is  in  the  habit  of  warning  them  of  approaching  danger.  In  this  tribe 
the  class  organization,  so  far  as  it  affects  marriage,  is  extinct.  The 
local  organization,  however,  has  stepped  into  the  place  thus  left  vacant. 
It  has  assumed  authority  over  marriage,  and  it  regards  all  those  who 
were  born  in  the  same  locality  as  necessarily  so  near  in  blood  as  to  be 
forbidden  to  each  other  in  marriage.  A  man  therefore  is  compelled  by 
this  rule  to  seek  a  wife  in  some  more  distant  part  of  the  tribal  territory, 
and  from  certain  local  groups,  to  the  exclusion  of  others.  Moreover, 
in  this  tribe  the  remarkable  custom  of  marriage  by  elopement  has  be- 
come developed  to  such  an  extent  that  only  under  exceptional  circum- 
stances can  a  man  obtain  a  wife  in  any  other  manner. 

*  For  further  details  as  to  the  remarkable  organizatiou  and  customs  of  this  tribe, 
eee  '^Kamilaroi  and  Kurnai/'  Robertson,  Melbourne. 

1 1  use  the  word  '  *  clan ''  advisedly  here,  becaus4)  this  tribe  has  agnatic  descent.  TLe 
term  ''horde''  I  use  for  local  divisionf*  of  tribes  having  nterine  descent. 
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In  this  tribe  marriage  is  individual,  as  in  the  Noa  practice  of  the 
Dieri ;  but  men  are  never  known  to  lend  their  wives  to  others,*  nor 
does  anything  like  the  Piraora  custom  obtain.  Nevertheless,  there  are 
certain  occasions  when  a  practice  arises  similar  to  that  of  the  Dieri,  but 
under  the  restrictions  placed  on  the  union  of  the  sexes  by  locality  and 
not  by  class.  In  the  case  of  marriage  by  elopement,  the  woman  be- 
comes for  one  day,  under  the  jus  primw  noctis,i  the  common  property 
of  the  bridegroom's  ''comrades."  The  faithless  wife  also  becomes  the 
common  property  of  the  men  who  pursue  her,  until  she  is  taken  ftom 
them  by  lier  husband  or  her  brothers.  On  occasions  such  as  the  ap- 
pearance of  the  Aurora  Australis,  tlie  supposed  impendiug  danger  to 
the  tribe  is  believed  to  be  averted  by  a  temporary  exchange  of  wives 
by  order  of  the  old  men. 

The  coast  Murring  consists  of  several  tribes,  or  rather,  large  clans, 
which  have  local  names,  but  to  which  collectively  the  name  of  Murring 
(=men)  is  applied.  These  clans  are  again  divided  and  subdivided  down 
to  the  smallest  groups  of  a  few  individuals,  each  under  the  direction  of 
its  oldest  man.  The  large  groups  are  governed  by  old  men,  who  com- 
bine the  attributes  of  age  and  of  powerful  ''magic,"  and  the  oldest  and 
most  powerful  wizard  is  the  master  (Biamban)  of  them  all.J 

In  the  Murring  tribes  the  class  system  is  not  completely  extinct. 
There  are  not  the  two  primary  classes,  but  there  are  numerous  totenis. 
These  descend,  not  from  mother  to  child,  as  in  tribes  having  uterine 
descent,  but  from  father  to  child,  and  in  some  localities  they  al'e  borne 
in  duplicate.  They  are  scarcely  regarded  as  names,  but  still  they  have 
a  power  over  marriage,  for  no  man  may  marry  a  woman  of  his  own 
budjan  (totem).  The  principal  control  over  marriage  is,  however,  in 
the  local  organization;  for  the  rule  is  very  strict  that  no  man  may 
marry  in  his  own  locality.  He  must  obtain  a  wife  from  certain  fixed 
localities  at  a  distance  from  his  own.  In  these  tribes  wives  are  ob- 
tained by  the  exchange  of  sisters — own  or  tribal — under  the  arrange- 
ment of  the  respective  fathers.  The  only  occurrence  of  any  of  the 
primitive  forms  of  license  with  which  I  am  acquainted,  is  when  a 
visitor  from  a  distance  is  provided  with  a  tempomry  wife  by  the  hosts. 
Also,  in  cases  of  elopement,  when  the  woman  is  captured,  she  becomes 
for  a  time  the  common  property  of  her  pursuers.  With  these  excep- 
tions, marriage  seems  to  be  strictly  individual. 

I  now  give,  in  a  tabulated  form,  the  terms  applicable  to  the  marital 
group  as  used  by  the  two  tribes  under  consideration,  for  comparison 
with  the  Dieri  and  Kunandaburi  terms  given  in  Table  II. 

*  This  applies,  of  course,  to  purely  uative  cuntoni  as  it  prevailed  before  the  incoiu- 
ing  of  the  white  men.  The  mere  immorality  resulting  from  the  contact  of  the  two 
races  is  not  taken  into  account. 

t**  Comrades"  (Brogan.)  See  a  paper  on  the  Kurnai  Jeraeil,  communicated  by  me 
to  the  Anthropological  Institute  of  Great  Britain. 

t This  ^'master"  must  not  be  taken  us  the  equivalent  of  the  '* hereditary  chief/' 
found  in  more  advanced  tribes,  such  as  the  Fijians,  dec 
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Table  III.^ 


English. 


Kurnai. 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 


Accessory  hnsbaDd . 

Husband 

Husband's  brother. ., 
Siitor's  husband  (F) 

Accessory  wife 

Wife 

Wife's  sister  

Brother's  wifo(M).. 


Mnning. 


Bn 
Bra 
Bra 


Maian 
Maian 


Tanamft. 

N^iandtiri. 

Kajanduri. 

Tanama. 

Xajanduri. 

Xajandnri. 


(F)  means  female  speaking ;  (M)  male  speaking. 

*  The  Kumai  terms  are  one  of  the  two  dialects  spoken  by  that  tribe.  It  is  called  Mftkthang. 
Mnk  =  true,  superior,  eminent ;  Thang  =  speech.  Mnkthangthcrcforo  is  the  language  par  oxcellcnc-e. 
The  Murring  terms  are  in  the  language  called  Tharawal,  which  is  spoken  by  the  coast  Murring  tribes 
adjoining  the  Knmai.  It  is  unintelligible  to  the  Kumai,  as  their  speech  al&o  is  to  the  Murring ;  and 
yet  the  border  clans  of  the  one  tribe  intermarry  with  those  of  the  other.  ITero  we  find  an  easy  ex- 
planation of  the  fact  that  among  savages  husband  and  wife  sometimes  speak  different  languages. 

Ad  examiuutiou  of  tbe«e  terms  shows,  in  those  of  the  Krnai,  an  ar- 
chaic simplicity  which  1  can  onl}'  account  for  on  the  supposition  that 
they  owe  their  preservation  to  the  extreme  isolation  of  the  tribe,  arising 
from  the  geographicalfeaturesof  their  country,  which  renderit  extremely 
difficult  of  access.  No  distinction  is  drawn  between  the  husband,  his 
brother,  and  the  wife's  sister's  husband.  These  terms  do  not  fit  the  ex- 
isting relations  as  marked  by  individual  marriage,  the  exclusive  right 
of  the  husband  to  his  wife,  the  absence  of  the  Piaruru  practice,  and  the 
male  line  of  descent.  But  they  more  clearly  accord  with  the  relations 
which  arise  on  exceptional  occasions  such  as  those  I  have  mentioned. 
The  custom  on  these  occasions  is  analagous  to  that  of  the  Pirauru,  and 
to  this  practice  the  relationship  terms  of  the  Kumai  api)ly,  and  indicate 
a  i)ossibility  of  its  former  prevalence  as  a  custom. 

In  the  Murring  teirms  a  distinction  appears  between  the  second  and 
the  third  and  fourth,  as  well  as  between  the  sixth  and  the  seventh  and 
eighth,  indicative  of  individual  marriage. 

v.— THE  PARENTAL  AND  FILIAL  GROUPS. 

I  now  return  to  the  Dieri  and  Kunandaburi  tribes  for  illustrations  of 
these  groups,  which  I  take  together  as  follows : 

Table  IV. 


English. 


KanADdabnri. 


amondi 


1 .  Mot ber's  Piran m 

2.  Father !  umina. 

3.  Fat ber'H  brother kanali 

4.  Mother  s  nister's  hasbond 

5.  Father's  Piraum 

6.  Mother 

7.  Mother's  8ii*ter 

8.  Father's  brother's  wife 

9.  Son  of  Piraum  (M) 

10.  Sonof  Noa(M) 

11.  J3rothur's  sou  iM) 

12.  Wife's  sister's  son  (M) 

13.  Sou  of  Pirauru  (F) 

14.  Srm  (F) 

15.  Sihter'a  son  (F)  

16.  Ilusband's  brother's  son  (F) 


karaga. 


woma 
worua 


Dieri 


apiri  waka.* 

apiri,  or  apini.f 

apiri  vaka. 

apiri  waka. 

andri  waka. 

andri  wandrini. 

andri  waka. 

andri  waka. 

atamOira  waka. 

atamora,  or  atamncini. 

atamura  waka. 

atamura  waka. 

atani  waka. 

atani. 

atani  waka. 

adada. 


<M)  means  male  speaking;  (F)  female  speaking. 

•  Waka  -  little. 

t  Apini,  according  to  Mr.  Gason,  means  "  my  father"  as  "signifying  a  relation  without  doubt.*'  It- 
is  evidently  an  abbreviation  of  apiri  =  father,  and  ani  =  L  A  little  difference  exists  between  Ifr*. 
Gason's  method  of  spelling  the  native  words  and  my  own.  I  have  followed  aa  nearly  aa  possible  the  pro* 
snnciation  which  I  remember  to  have  heard  from  the  natives  themselrea  when  I  wa^in  their  country. 
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I  regret  that  the  Kunandaburi  list  is  so  meager,  but  unfortunately  my 
source  of  information  ran  dry  before  my  inquiries  could  be  completed. 
•Xhere  are,  however,  enough  taken  together  with  the  previously  given 
marital  relations,  to  suggest  a  similarity  to  those  of  the  Dieri.  The 
third  term,  if  further  inquiry  shows  it  to  be  correct,  is  a  deviation. 

The  custom  of  Pirauru  must  necessarily  produce  doubt  as  to  the  pa- 
ternity of  children.  A  Dieri  woman  rarely  admits  that  any  particular 
man  is  the  father  of  her  child.*  I  have  shown  that  it  is  the  group  of  A 
men  who  cohabit  with  the  group  of  B  women  (Table  I)  and  vice  versa^ 
and  that  the  whole  group  of  women  to  which  the  mother  of  any  given 
child  belongs  are  also  regarded  as  its  mothers.  But  a  distinction  is 
drawn  between  the  mother's  Pirauru  and  herNoa.  With  the  latter  she 
habitually  cohabits.  She  was  specially  given  to  him  l)y  her  father,  or 
by  order  of  the  great  council.  Hence  he  claims  the  right  to  dispose  of 
her  daughter  in  marriage,  and  her  children  call  him  Apiri=father,  or 
Apini= father- to  me,  while  they  call  her  Pirauru  Apiri  waka,  that  is  to 
say,  *•  little  father."  Here  we  can  see  the  commencement  of  individual 
marriage,  and  of  the  more  precise  notions  of  descent  which  follow  it. 

The  man's  Piraurus  are  called  the  mothers  of  all  the  children  of  his 
l^oa;  that  is,  of  all  the  children  of  the  woman  with  whom  he  habitually 
cohabits.  But  they  are  the  andri  waka,  that  is  to  say,  the  <^  little 
mother"  of  those  children,  while  each  child's  own  mother  is  its  andri=: 
mother,  or  andrini=my  mother. 

Hence  a  man  is  the  "  own  "  father  of  all  the  children  of  his  Noa,  but 
the  "  little  father "  of  the  children  of  his  Piraurus.  It  follows  that  if 
every  woman  is  Noa,  every  child  must  have  some  Apiui,  i.  e.^  some  "  par- 
ticular father,"  and  patria  potestas  can  begin. 

Given  the  cohabitation  of  a  group  of  A  men  with  a  group  of  B  women, 
as  I  have  shown  it  to  exist,  the  men  being  "  own  "  or  "  tribal  brothers," 
itfollows  naturally  that  each  one  is  thefather  in  common  of  all  the  children. 
This  we  see  expressed  in  the  classificatory  terms  tabulated  by  me  (Table 
IV).  The  ** father's  sister's  husband"  is  not  included  in  this  group  of 
.  fathers.  He  is  kaka,  not  apiri.  The  reason  of  this  will  appear  from  the 
following  diagram.t 

(M)A'  (M)A  (F)A' 


(F)  B'  (F)  B  (M)  B 


BchUd 
The  diagram  shows  why  the  father,  father's  brother,  and  mother's 

*  Informant,  Mr.  8.  Qason. 

t  Explanation  of  diagram. — A  and  B  are  the  two  intermarrymg  groups.  (M)  A  and 
'(M)  A'  are  brothers,  (F)  A  is  their  sister.  (F)  B  and  (F)  B'  are  the  wives  of  (M)  A 
and  (M)  A'.  (M)  B  it  the  husband  of  (F)  A.  B  is  the  child  of  (M)  A  and  (F)  B. 
<M)  =  male;  (F)  =  female. 
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sittter's  hasband  are  all  *'  apiri,-'  for  they  are  of  the  same  group,  (M)  A, 
which  18  Pirauru  to  group  (M)  B.  The  mother's  brother  and  the  father's 
Bister's  husband — who  are  the  same  group  iodividual — are  both  Kaka, 
and  form  part  of  another  marital  group,  (M)  B. 

I  have  said  that  in  spite  of  the  Pirauru  system,  and  the  consequent 
uncertainty  as  to  actual  paternity,  there  is,  nevertheless^  a  tendency  to 
attribute  the  paternity  to  the  man  who  habitually  cohabits  with  the 
mother  of  the  child ;  that  is  to  say,  who  is  to  her  in  the  relation  of  Noa, 
which,  indeed,  is  inchoate  individual  marriage.  He  is  the  "  father  "  of 
the  child,  while  the  mother's  accessory  husband  is  only  the  "  little  father.'^ 
Morever,  he  claims  the  right  to  dispose  of  the  daughter  of  his  Noa  in 
marriage,  though  she  may  be  do  facto  the  child  of  any  one  of  her  mother's 
Pirt'urus. 

This  rests  upon  a  belief  which  is  not  peculiar  to  the  Dieri.  I  have 
found  it  in  every  Australian  tribe,  without  exception,  with  which  I  have 
acquaintance.  This  belief  is  that  the  child  is  derived  from  the  male 
parent  only,  and  that  the  mother  is  no  more  than  its  nurse.  As  a  black 
fellow  once  put  it  to  me,  "  The  man  gives  the  child  to  a  woman  to  take 
care  of  for  him,  and  he  can  do  whatever  he  likes  with  his  own  child.'^ 
This  is  so  wonderfully  like  Apollo's  well-known  dictum  in  the  Eumeni- 
des  as  to  be  positively  startling  when  heard  from  the  lips  of  an  Austral- 
ian black  5  but  the  foregoing  is  not  the  only  instance  within  my  knowl- 
edge in  which  the  belief  has  been  expressed  by  the  aborigines.  The 
subject  well  merits  full  discussion,  but,  as  it  involves  the  important  ques- 
tion of  the  change  of  descent  from  the  female  line  to  that  through  males, 
I  defer  its  further  consideration  to  the  penultimate  section  of  this 
memoir. 

1  now  ofifer  for  comparison  with  the  parental  and  filial  terms  of  re- 
lationship among  the  Dieri  and  Kunandaburi,  those  of  tribes  who  are 

socially  more  advanced. 

Table  V. 


Enslish. 


1.  Father 

2.  Father's  brother 

3.  Motlier's  sister's  hosband 

4.  Mother 

5.  Mother's  sister 

6.  Father's  brother's  wife... 

7.  Son  (M) 

8.  Brother's  son  (M) 

9.  Wife's  sister's  son 

10.  Son  (F) 

11.  Sister's  son  (F) 

12.  Husband's  brother's  son  . 


KamaL 


mnngan 
mungan 
mungan 
ynkan  . . 
ynkan  . . 
yukan .. 

lit 

lit 

lit 

lit 

Ut 

Ut 


Moning. 


banga 

na^jnng 

kaoang 

minga 

minnng 

minoxig 

wnruB 

wnrun 

wnmn 

wanin 

wnran 

wumn 


(M)  means  male  speaking ;  (F)  meaoB  female  speaking. 

I  have  found  the  study  of  the  development  of  the  terms  of  relation* 
ship  used  by  the  Australian  aborigines  to  be  one  of  extreme  difiSculty. 
When  arranged  in  groups,  as  I  have  arranged  them,  the  terms  of  one 
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^roup  do  not  logically  follow  out  those  of  the  antecedent  group,  as  do 
the  terms  used  by  savage  and  barbaric  tribes  in  other  parts  of  the 
world  collected  and  arranged  by  Dr.  Morgan  in  his  magnificent  work 
on  systems  of  consangninity  and  affinity.    For  instance,  it  is  rare  to 
find  that  the  terms  of  the  filial  group  follow  logically  those  of  the  pa- 
rental group.    As  A  general  rule,  the  latter  has  departed  farthest  from 
simplicity.    The  Murring  list  is  a  case  in  point.    (See  table.)     Nor  have 
I  found  that  the  actual  social  status  of  any  Australian   tribe  in  the 
present  day  can  be  inferred  from  an  examination  of  the  terms  of  rela- 
tionship alone.     In  all  cases  it  is  evident  that  the  actual  status  of  the 
tribe  is  in  advance  of  the  status  theoretically  deducible  from  the  terms 
of  relationship.    This  is  significant  and  points  to  social  development 
The  most  extreme  case  within  my  knowledge  is  that  of  the  Kurnai  5 
and  I  have  selected  it  partly  for  this  reason,  and  partly  because  I  am 
better  acquainted  with  the  customs  of  this  tribe  than  with  those  of  any 
other.    It  is  a  good  example  of  the  preservation  of  an  archaic  type 
under  changed  conditions. 

In  the  Kurnai  terms  we  have  precisely  the  analogues  of  the  Dieri; 
but,  as  I  have  already  pointed  out,  the  Kurnai  have  no  Pirauru  prac- 
tice, and  indeed  would  look  upon  such  a  custom  with  horror.  Never- 
theless, as  I  have  said,  they  did  on  occasions  permit  a  license  which  to 
my  mind  strongly  points  to  its  former  existence  with  them  as  a  custom. 
Moreover,  the  terms  given  for  the  parental  group  point  to  such  a  form 
of  group  marriage,  and  those  for  the  filial  group  strengthen  this  infer- 
ence. 

The  Murring,  in  their  tribal  organization,  their  individual  marriage 
'with  a  strong  obligation  of  fidelity  on  the  part  of  the  wife,  and  their 
•agnatic  descent,  much  resemble  the  Kurnai ;  in  fact,  both  these  tribes 
may  be  said  to  stand  nearly  upon  the  same  social  level,  but  the  for- 
mer has  relationship  terms  considerably  more  differentiated  than  those 
•of  the  latter.  Yet  in  these  the  filial  group  still  retains  the  extreme 
simplicity  found  in  the  relations  of  tribes  who  have  group  marriage 
still  actually  existing,  the  only  difference  being  that  the  Murring  terms 
for  '^father's  brother"  and  "mother's  sister's  husband"  are  differen- 
tiated from  that  for  "  father,"  as  also  arc  the  terms  for  "  mother's  sister^' 
and  "father's  brother's  wife"  from  that  for  " mother." 

In  both  the  Kurnai  and  the  Murring  tribes,  however,  there  is  a  dis- 
tinction made  between  the  terms  of  the  parental  group  which  is  worth 
noting  as  indicating  severally  two  processes  of  differentiation.  While 
the  Murring  have  separate  terms  to  distinguish  the  father,  the  father's 
brother,  and  the  mother's  sister's  husband,  who,  under  the  Pirauru  prac- 
tice of  the  Dieri,  may  all  bo  married  in  the  group  to  the  same  woman, 
the  Kurnai  make  no  distinction  between  these  terms  excepting  by  add- 
ing the  word"brebba"  to  the  term  implying  paternity.  The  "own 
father"  is  Mungan,  while  the  father's  brother  and  the  mother's  sister's 
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liusbaDd  are  Brebba  muDgan ;  that  is  to  say,  'Hhe  other  father/'  This 
•distinction,  however,  is  rarely  used  in  ordinary  parlance,  though  it 
comes  out  when  particular  inquiry  is  made  as  to  the  relationship. 

VI. — THE  FRATERNAL  RELATIONS. 

The  class  divisions,  viewed  in  their  Pirauru  relation,  produce  two 
marital  groups,  and,  as  a  necessary  consequence,  they  also  produce  pa- 
rental and  filial  groups.  The  Pirauru  relation  also  creates,  as  a  matter 
•of  course,  a  group  relation  between  the  children  of  the  Piraurua.  It 
^nght  to  be  found,  and  it  is  found,  that  the  children  of  the  Pirauru 
group  recognize  one  another  as  brothers  and  sisters.  Moreover,  all  the 
-children  of  any  given  Noa  are  brothers  and  sisters  of  the  Pirauru  group 
to  which  that  Noa  belongs.  But  when,  in  any  particular  part  of  that 
group,  a  man  habitually  cohabits  with  his  Noa  and  with  a  Pirauru,  and 
the  children  of  the  two  women  are  brought  up  together,  Mr.  Gason  tells 
me  that  there  is  a  recognition  in  this  family  of  a  superiority  in  the  chil- 
dren of  the  former  over  those  of  the  latter.  This  fact  is  of  the  very 
greatest  importance,  for  it  brings  us  to  the  dawning  of  birthright. 

The  fraternal  group,  as  shown  in  the  class  divisions,  embraces  all 
those  on  the  same  level  in  a  generation  who  are  of  the  same  class  name, 
but  more  especially  all  those  who  are  of  the  same  totem,  which  is 
nearer  to  the  individual  than  is  the  class.  The  "totems-men"  succor 
one  another  as  a  matter  of  course  in  all  tribes  in  which,  as  in  the  Dieri, 
the  social  organization  is  vigorous.  Where,  however,  it  has  been  super- 
seded by  the  social  organization,  as  among  the  Knrnai,  it  is  the  mem- 
bers of  the  local  group  who  aid  each  other,  and  this  bond  is  strength- 
ened by  the  far-reaching  relationships  in  this  tribe,  such,  for  instance, 
as  that  of  "brother"  In  all  these  cases  the  individual  recognizes  and 
carried  out  the  obligation  laid  upon  him  by  the  group  of  y?hich  he  is  a 
member. 

As  it  seems  to  me,  the  division  of  the  community  into  two  primary 
classes  and  lesser  divisions  has  evidently  been  brought  about  with  in- 
tention* to  prevent  those  connections  between  brother  and  sister,  and 
other  near  relations,  which  are  looked  upon  by  the  blacks  with  the  ut- 
most abhorrence.  The  prohibition  extends  beyond  the  children  of  the 
fiamo  parents,  and  prevents  the  union  of  those  who  are  of  the  same 
class  name  or  totem.  The  group  relations  which,  as  I  have  shown, 
spring  naturally  out  of  the  class  divisions  and  their  laws,  also  forbid 
the  marriage  of  all  who  are  within  the  fraternal  relations.  But  in  the 
less  advanced  tribes  I  have  met  with  an  instance  where  the  prohibition 
is  not  a  perpetual  injunction  never,  under  any  circumstances,  to  be 
broken.     In  the  Kunandaburi  tribe  the  prohibition  is  relaxed  on  the 

*  This  is  opposed  to  the  commouly-received  notion  that  the  lower  savages  are  men- 
tally incapable  of  perc<*ivii)g  and  dealing  with  such  questions.  But  the  fact  is  be- 
yond dispute  that  they  do  perceive  them,  and  discuss  them  freely  among  themselye?, 
the  women  taking  an  active  part  in  the  discussion. 
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occasion  of  a  girFs  marriage,  when,  according  to  Mr.  O'Donnell,  her 
favors  may  be  shared  ''by  all  the  males  present  in  the  camp  without  re- 
gard to  relationship/'  In  the  Dieri  tribe,  however,  the  prohibition,  as 
regards  intercourse  between  those  who  are  within  the  fraternal  rela- 
tions, is  never  relaxed.  No  greater  oflfense  can  be  offered  to  a  Dieri 
man  orwoman  than  to  call  him  or  her  ''Buyulu  pdrchana,'^  which  means, 
according  to  Mr.  Gason,  ''  nearest  relatives,"  or,  in  its  understood  sense^ 
'*  incestuous  intercourse  between  near  relatives."  Among  such  are  all 
those  who  stand  in  the  fraternal  group  relation  to  one  another.*  That 
this  group  relation  is  a  real  one  to  the  Dieri  is  proved  by  the  fact  that 
such  an  offense  is  punished  by  the  great  council  of  the  tribe  with  death. 

In  the  more  advanced  tribes,  where  the  social  organization  has  given 
way  and  is  more  or  less  ai)proaching  extinction,  if  not  utterly  extinct, 
the  fraternal  group  survives  as  long  as  a  single  totem  remains  in  ex- 
istence, as  in  the  coast  Murriug.  And,  where  the  totems  are  gone, 
it  becomes  transferred  in  a  modified  form  to  the  local  group,  whose 
members  are  then  thought  to  be  so  "near  to  each  other"  in  blood  as  to 
be  forbidtien  in  marriage.  It  is  well  to  remember  that  this  local  group 
has,  in  all  cases,  even  where  uterine  descent  is  strongest,  been  perpetu- 
ated in  the  same  place  from  father  to  son  by  occupation,  I  may  almost 
say  by  inheritance,  of  the  hunting  grounds. 

The  relationship  terms  of  different  Australian  tribes,  which  I  have 
collected  and  tabulated,  show  three  types  of  the  fraternal  group. 

First.  All  the  descendants  of  several  brothers  or  of  several  sisters  are 
still  brothers  and  sisters  mutually  ;  and  this  relationship  descends  in  an 
ever-expanding  fraternal  group.  Such  an  instance  is  that  of  the  Kumai 
tribe. 

Secopd.  The  descendants  of  several  brothers  are  differentiated  from 
the  descendants  of  several  sisters  ;  so  that  two  fraternal  groups  come 
into  existence,  each  of  which  is  still  fraternal  within  its  own  limits,  but 
is  not  so  towards  the  other  group.  Nevertheless,  the  prohibition  as  to 
marriage  between  the  members  of  the  two  groups  Still  obtains.  The 
new  relation  thus  arising,  finds  expression  in  a  reciprocal  t«rm  such  as 
the  "  Kami "  of  the  Dieri  (Table  VI).  Taken  in  the  widest  sense,  the 
contemi)orary  generation  "  on  the  same  level "  in  the  intermarrying  di- 
visions A  and  B  (Table  I)  may  be  said  to  be  "  potential  spouses"  to  one 
another ;  but  the  marital  privilege  is  restricted  by  what  we  may  call  an 
"inner  regulation"  when  two  "Kami,"  male  and  female,  are  the  chil- 
dren of  own  brother  and  sister  respectively. 

Third.  The  fraternal  relations  tend  to  become  restricted  to  the  chil- 
dren of  one  pair.    There  is  also  a  tendency  to  a  maltiplication  of  distinct- 

•This  prohibition  includes  not  only  "brother"  and  "  sister,"  but  also  the  "consina" 
who  are  indicated  by  the  term  '^  kami."  (See  Table  VI.)  Althongh  the  kami  belong, 
respectively,  to  the  two  intermarrying  class  divisions,  the  nearness  of  blood  stops  the 
marital  right.  Wo  have  here  a  prohibition  counted  through  the  male  line  in  a  tribe 
which  has  uterine  descent. 


AUSTRALIAN   GROUP   RELATIONS. 


817 


^▼e  termsj  thus  more  or  less  differentiating  from  each  other,  the  Kami 
numbered  9, 10, 11, 12,  in  Table  VI.  Such  an  instance  is  that  of  the 
Ooamditch  Mara  tribe  of  Western  Victoria.*  It  is  instructive  to  note 
that  the  old  fraternal  terms  still  linger,  attached  to  the  children  on  the 
maternal  side  in  accord  with  the  uterine  line  of  descent.  The  change 
has  taken  place  on  that  side  which  leans  towards  agnation. 

Although  I  have  not  found  it  possible  to  determine  with  any  degree 
of  certainty  the  social  status  of  any  tribe  from  an  inspection  of  its  re- 
lationship terms,  yet  on  the  whole  I  may  venture  to  say  that  in  gen- 
eral the  type  of  system,  according  to  which  the  terms  are  arranged,  is 
correlated  in  some  degree  with  the  social  position  of  the  tribe  using 
them. 

These  discrepancies  between  ancient  custom  on  the  one  hand,  as  the- 
oretically inferred  fit)m  the  terms  of  relationship,  and  present  usage  on 
the  other,  as  ascertained  by  careftd  observation,  render  it  most  difficult 
to  ^ng  the  facts  briefly  into  order,  and  so  to  marshal  the  evidence  as 
to  show  clearly  to  others  that  which  an  acquaintance  with  a  large  col- 
lection of  relationship  terms  from  many  tribes  enables  me  to  perceive. 
To  bring  this  out  with  the  necessary  clearness  would  require  a  detailed 
statement  of  all  the  evidence  in  my  possession,  and,  this  of  course,  is 
impossible  within  the  limits  of  this  paper.  (The  subjoined  table,  how- 
ever, will  serve  in  some  degree  to  illustrate  the  preceding  remarks. 

Tablb  Yl.^Fraienuil  reUUUm§, 


EngUah. 

KnraaL 

Died. 

Goamditoh  Man. 

■ 

1.  Bldw  brothff. ......«••.. ...... 

Tondnng 

nramnng  ......-^t^t-.., 

Negi 

WortL 

2-  '^nnfiiriir  hrotllttr........... .... 

Nsattata 

Kokong. 
Kaki 

S.  Blder  sliter 

TUtn.niig.  ^.,,-, ,.., 

zln^z             .......  1... 

Kanklk 

4,  VoQOffw  sifltf^r. . .  r  - T 

I^nndn^ T 

Ngattata 

Kokoyar. 
Wawoit. 

6.  Father's  brother's  mw 

Tnndong  or  Bramnng. . 
Baa*nng  or  Londok 

Ban-mig  or  Lnndnk 

Tandang  or  Bramong. . 

Ban-nng  or  Londok 

Tondoog  or  Bramong.. 
Bao-ong  or  Lnndok 

NegiorNgattata... 
Kankn  or  Ngattata. 
Negi  or  Ngattata... 
Kankn  or  Ngattata. 
Kam!              ..  .   . 

6.  Father's  brother's  daughter — 

7.  Mother's  sister's  son 

WorU  or  KokSBff. 

Kaki  or  Xokojai; 

Beoangar. 

Kamoteh. 

Benang. 

K<*TOntwii 

8.  Mother's  sister's  danghter 

9.  Father's  sister's  son 

10.  Father's  sister's  daughter 

11.  Mother's  brother's  sod 

Kami 

KmoI 

12.  Mother's  brother's  danghter . . . 

KmoI 

The  speaker  mny  be  either  male  or  finnale. 
yn.— RESTBIOTIONS  UPON  MABBIAaS.. 

In  the  far-reaching  fhiteinal  relations  explained  in  the  previous  sec- 
tion there  is  an  equally  extended  prohibition  of  marriage.  The  rela- 
tionship, which  is  recognized  between  the  persons  constituting  this 
large  group  of  contemporaries,  not  only  prevents  there  being  any  inter- 
marriage between  them,  but  even  a  casual  amour  is  regarded  with  ab- 
horrence j  and,  as  I  have  already  noted,  it  may  be  punished  capitally 
under  the  moral  law  of  the  aborigines.    But  this  restriction  is  not  con- 

*  8ee  Kamilaroi  and  KnrDfti,  p.  274.    Since  the  pablioation  of  that  work  I  am  in- 
debted to  the  most  obliifing  inquiries  of  Mrs.  StShle  for  farther  information  oonoem- 
ing  the  Qonmditoh  Biara.    I  now  learn  that  it  has  a  class  system  almost  identloal 
with  that  of  the  Woljoballak  noted  in  this  memoir. 
H.  Mis.  69 52 
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fined  to  the  fraternal  groaps,  for  it  necessarily  also  affects  the  parental . 
and  filial  groaps  with  which  they  are  connected.  These  restrictions 
arise  ont  of  the  relationships  resulting  from  the  action  of  the  laws  which 
regulate  the  class  divisions  of  the  community.'  Other  equally  stringent 
restrictions  are  connected  with  the  local  divisions  of  the  x>eople.  I  shall 
now  briefly  note  what  they  are,  and  show  how  all  these  restrictions 
affect  the  choice  of  a  wife,  not  only  within  the  tribe,  but  even  beyond  it 
in  neighboring  tribes  with  which  there  is  connnbium. 

1.  Prohibition  ariging  out  of  the  class  and  totem  restrictions. — ^The  pro- 
hibition as  to  class  divides  the  whole  community  into  two  halves,  coin- 
ciding with  those  divisions,  which,  for  convenience  of  reference,  I  have 
called  A  and  B*  (Table  I).  By  this  arrangement  a  man  is  restricted 
in  his  choice  of  a  wife  to  one-half  of  the  community.  The  women  of  this 
half  are  his  potential  wives,  and  he  obtains  either  one  or  more  of  them 
according  to  certain  circumstances  which  limit  his  inherited  right.  In 
some  tribes  the  totemic  regulations  still  further  restrict  hi^  choice  to 
one  totem  out  of  as  many  as  perhaps  a  dozen  which  compose  the  class. 
As  an  illustration  of  the  simpler  case,  I  take  the  Wotjoballuk  tribe  of 
Northwestern  Victoria.! 

The  social  organization  of  this  tribe  is  somewhat  peculiar,  and  may 
be  thus  tabulated. 

Table  VII. 


PiimMTjolMt 
diviaions. 

Totem  diTisioDB. 

Snbtotems. 

A.  Eroldtoh 

B.  Gftmntoh 

1.  Hot  wind* 

2.  White  crestlesa  cockatoo  .. 

3.  Belonging- to-the^snn 

4.  Deaf  ad&r 

6.  Black  cockatoo 

1  Each  totem  has  Bobordinate  to  it  a  number  of  ob- 
>  Jects,  animal  or  vegetable,  «.  y.,  kangaroo,  red 
)  gum-tree,  &o. 

Do. 

fi.  Pelii^an 

*  I  have  omitted  the  original  words  as  useless  for  my  purpose. 

Descent  in  this  class  system  is  uterine.  A  and  B  are  the  two  great 
primary  divisions,  which,  under  diffel'ent  names,  extend  across  the  Aus- 
tralian continent.}  The  peculiarity  in  this  Wotjoballuk  system  is  that 
the  primary  classes  divide  into  six  subclasses  which  are  totems,  and 
that  each  totem  class  has  associated  with  it  a  larger  or  smaller  group 
of  what  I  have  called  snbtotems,  but  which  might  be  appropriately 
termed  pseudo-totems.  They  appear  to  me  to  be  totems  in  a  state  of 
development.  Hot  wind  has  at  least  five  of  them  White  cockatoo  has 
seventeen,  and  so  on  for  the  others.  That  these  snbtotems  are  now  in 
process  of  gaining  a  sort  of  independence  may  be  shown  by  the  follow- 

*  In  many  tribos,  as  I  have  already  Doted,  A  and  B  again  divide  into  four  sabdaaMs, 
e,  g,j  the  well-known  Kamilaroi  Ipai-Kumba  (A)  and  Mnrri-Knbi  (B).  But  since  this 
arrangement,  though  it  extends  over  a  vast  area,  is  not  fonnd  among  the  tribes  Bp*> 
oially  dealt  with  in  this  paper,  I  do  not  take  it  into  consideration  here. 

t  Wotjosmen,  ballnk=people. 

1 1  have  now  identified  with  each  other  the  primary  classes  in  their  varions  forms 
from  Moant  Gambier  to  near  the  Golf  of  Carpentaria ;  that  is  to  say,  practically 
•cross  the  whole  north  and  soath  extont  of  Eastom  Australia. 
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ing  instance;  a  man  who  is  Krokitch-Wartwut  (Hot  wind)  claimed  to 
own  all  the  five  subtotems  of  Hot  wind  (three  snakes  and  two  birds), 
yet  of  these  there  was  one  which  he  specially  claimed  as  ^'  belonging'^ 
to  him,  namely,  Moiwuk  (carpet-snake).  Thus  his  totem  Hot  wind  seems 
to  have  been  in  process  of  subdivision  into  minor  totems,  and  this  man's 
division  might  have  become  Hot  wind  carpet-snake  had  not  civilization 
rudely  stopped  the  process  by  almost  extinguishing  the  tribe. 

Marriage  in  this  tribe  might  take  place  between  a  totem  of  one  class 
and  any  totem  of  the  other  class.  Thus  a  man  of  A  1  might  marry  a 
woman  of  B  4,  or  B  5,  or  B  6,  and  so  with  the  other  totems.  The  sub- 
totems  have  no  influence  on  marriage.  In  this  tribe,  therefore,  the  class 
law  prohibits  a  man  from  marrying  one-half  of  the  women  in  the  com- 
munity,* 

2.  Prohibition  arising  out  of  blood  relationship. — By  the  action  of  the 
primary  divisions  a  man  is  restricted  in  his  choice  of  a  wife  to  one  half 
of  tl^  women.  Of  these  again  a  certain  number  are  ineligible  by  reason 
of  their  standing  in  some  of  the  forbidden  degrees  of  relationship  to  him. 
In  the  Wotjoballuk  tribe  with  uterine  descent,  all  the  women  standing 
to  an  aspirant  in  the  relation  of  ^Vfather's  sister"  are  forbidden  to  him, 
as  also  are  all  the  daughters  of  these  women.  Kor  would  he  be  per- 
mitted to  take  the  daughter  of  his  mother's  own  brother,  although,  being 
of  the  class  intermarrying  with  his  own,  she  belongs  to  the  group  of 
women,  who,  according  to  the  general  class  law,  are  his  ^^potential 
wives."  Further  than  this,  by  the  class  law  itself,  all  the  daughters  of 
his  father's  brothers,  as  well  as  those  of  his  mother's  sister's,  are  held  to 
be  too  near  in  blood  to  admit  of  a  lawful  union  with  them.  It  must  be 
remembered  that  in  this  tribe  marriages  were  settled  by  the  elders,  the 
girls  being  betrothed  often  in  early  childhood,  so  that  those  who  made 
the  marriages  were  not  liable  to  be  swayed  by  passion,  but  could  calmly 
consider  how  far  any  x)roposed  alliance  was  or  was  not  admissible.  It 
must  also  be  remembered  that  the  relatives  which  I  have  spoken  of  as 
individuals  are  in  fact  groups,  and  that  individuals  counted  in  these 
groups  came  into  them  through  others — in  other  words,  that  they  are 
"very  far  away"  group  relations.  The  prohibition  as  to  some  of  these 
might  be  disregarded  where  all  else  was  desirable ;  but  otherwise  they 
would  certainly  be  insisted  upon,  and  probably  by  the  old  women.of  the 
tribe  more  strenuously  than  by  any  one  else. 

3.  Prohibition  arising  out  of  locality. — A  further  prohibition  arises  out 
of  locality.  Local  proximity  by  birth  is  quite  an  insuperable  obstacle 
to  marriage  in  many  tribes,  in  which  a  man  is  absolutely  forbidden  to 

*  The  fonr  classes  into  which  A  and  B  diride  in  the  Kamilaroi  and  many  other 
tribes  restrict  matrimonial  choice  to  one-fonrth  of  the  women.  And,  after  the  com- 
pletion of  this  memoir,  I  received  from  Mr.  Allan  M.  Giles,  of  Tennant's  Creek,  North- 
em  Territory,  an  extremely  interesting  and  Taluable  communication  on  the  Wara- 
manga  tribe,  which  is  divided  into  eight  classes,  demonstrably  subdivisions  of  the 
fonr  clashes  above  mentioned.  The  Waramunga  classes  limit  the  choice  of  a  wife  to 
one-eighth  of  the  women. 
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marry  a  woman  of  the  same  snbhorde  or  sub-dan.  However  eligible 
she  may  be  in  other  respects,  the  fact  that  both  parties  belong  to  the 
same  locality  is  held  by  certain  tribes,  the  Kurliai  for  example,  to  make 
them  ^^too  near  each  other,"  that  is,  too  near  in  blood.  Even  in  some 
of  the  tribes  which  have  uterine  descent  and. a  vigorous  class  system  I 
find  this  to  be  the  case ;  and  bearing  in  mind  what  the  Pirauru  prac 
tice  really  ts,  one  can  easily  understand  how  all  the  people  of  any  giveu 
horde  may  come  to  consider  themselves,  and  with  good  reason,  too 
nearly  related  to  admit  of  marriage  without  mixing  the  same  ^^ blood"  oi 
"  flesh." 

In  tribes  where  the  classes  and  totems  have  been  weakened,  or  almost 
extinguished  the  local  organization  in  hordes,  or  in  clans,  has  assumed 
an  overwhelming  preponderance,  and  the  local  restraints  upon  marriage 
are  strictly  euforced.  The  Kuraai  tribe  is  a  good  instance.  In  it,  as  I 
have  already  said,  the  totems  have  become  practically  extinct  j  and  the 
local  groups  have  become  so  strictly  exogamous  that  sexual  intercourse 
between  members  of  the  same  division  of  a  clan  is  looked  upon  with  the 
utmost  abhorrence.  In  olden  times — that  is,  before  Gippsland  was 
settled  by  the  whites — these  local  groups  must  have  been  bound  to- 
gether iu  a  most  extraordinary  network  of  relationships.  For,  as  I  have 
already  pointed  out,  the  Kumai  terms  of  relationship  exhibit  a  most 
primitive  type,  and  the  parental  and  filial  groups  are  of  very  wide  ex- 
tent and  may  be  traced  into  surprising  ramifications.*  Moreover  the 
filial  relations  were  inherited,  carrying  with  them  fraternal  relations  in 
ever  widening  lines.  Again,  the  children  of  brothers  and  the  children 
of  sisters'  own  or  tribal,  were  brothers  and  sisters  to  each  other  as  far 
as  descents  could  be  counted.  It  is  not  surprising  that  in  such  a  tribe 
the  difficulties  in  the  way  of  any  young  man  finding  a  girl  among  those 
locally  eligible,  who  did  not  stand  iu  some  forbidden  degree  of  relation- 
ship, should  have  been  next  to  insurmountable. 

Bestrictions  such  as  those  I  have  now  briefly  noted  are  found  in  all 
Australian  tribes,  but  in  some  more  than  in  others.  When  one  reflects 
upon  the  wide  prohibition  of  class  and  totem  of  relationships,  and  of 
locality,  and  adds  to  these  disabilities  all  the  further  restriction  of  blood 
feuds,  one  cannot  feel  surprise  that  the  question  of  marriage  between 
any  given  couple  should  be  the  subject  of  deep  and  careful  considera- 
tion by  the  elders  of  the  community,  and  that  it  should  often  prove  an 
insoluble  problem  to  those  who  seek  to  bring  it  about.t  No  wonder 
that  under  such  conditions  the  young  people  of  Australian  tribes,  being 
still  ftirther  hindered  by  the  practice  of  betrothal  of  infiemt  girls,  so  often 

*  I  have  often  noticed  that  the  whole  Knmai  commnnity  appeared  to  be  related. 
Every  one  seemed  to  be  the  father,  mother,  son,  daughter,  brother,  or  sister  of  every 
one  else,  bnt  when  special  inquiry  was  made,  the  "tribal''  relationship  was  distin- 
gnished  from  the  " own"  by  more  precise  statement,  as  the  ''other  (brebba)  fibther,'' 
**  other  mother,"  &o. 

t  The  "  nation,"  consisting  of  the  Aldolinga  and  at  least  three  other  tribes  of  Cen- 
tral Anstralia,  affords  a  good  instance  of  the  extensive  marriage  prohibitioiiB  arising 
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take  their  own  coarse,  and  cat  the  gordian  knot  of  restriction  by  elope- 
ment. In  Gippsland,  where  these  restrictions  were  of  exceptional  ex- 
tent«  so  as  to  form  a  net  in  whose  meshes  every  individual  Kumai  was 
almost  certainly  entangled,  the  solution  of  the  difficulties  raised  by  the 
nearly  absolute  impossibility  of  obtaining  the  consent  of  parents  was 
found  in  the  practice  of  elopement,  which  was  the  most  prevalent  form 
of  marriage. 

VIII.— THE  OHANGE  IN  THE  LINE  OF  DESCENT. 

In  a  late  memoir  *  dealing  with  the  change  of  descent  in  Am  tralian 
tribes,  the  practice  of  infant  betrothal  was  assigned  as  probably  the 
chief  cause  of  the  change.  But  I  have  come  to  see  at  the  root  of  be- 
trothal the  belief  which  I  have  noted  in  a  previous  section  of  this  mem- 
oir, ^Hhat  the  child  is  derived  from  the  male  parent  only,  and  that  the 
mother  is  no  more  than  its  nurse.^  This  belief  has  been  active  in  other 
directions.  It  has  aided  the  local  organization,  whose  perpetuation  from 
father  to  son  is  its  direct  expression,  to  over-ride  the  social  organization ; 
and,  together  with  betrothal,  which  produces  the  sense  of  separate  own- 
ership, it  has  tended  to  bring  about  ultimately  individual  marriage, 
with  a  change  of  descent  from  the  "  group  of  female  Pirauru  ^  to  the 
individual  male  "  Noa.^ 

This  belief  in  the  renewal  of  a  man  in  his  son  is  not,  nor  has  it^been, 
confined  to  the  Australian  aborigines.  It  is  probably  as  old  as  the  time 
when  men  first  began  to  speculate  upon  the  phenomena  within  and  with- 
out themselves.  Dr.  Hearn,  in  his  valuable  work,  the  Aryan  House- 
hold,! shows  that  the  **  worship  of  the  house-father"  is  founded  on  the 
very  belief  which  I  find  among  the  Australian  savages.  It  is  found 
distinctly  enunciated  in  passages  of  the  classical  writers,  and  it  forms 
the  central  idea  on  which  j^schylus  has  caused  the  third  part  of  his 
majestic  Orestean  trilogy  to  turn.  Often  as  the  case  of  Orestes  has  been 
quoted,  it  seems  to  me  that,  as  examined  by  the  side-lights  of  Australian 
custom,  there  may  be  even  yet  some  views  of  it  whose  significance  has 
not  been  clearly  seen.  I  may  be  excused  for  briefly  considering  it  here, 
because  it  seems  to  me  to  raise  some  curious  questions  as  to  the  exist- 
ence of  uterine  descent  among  the  Hellenic  ancestors. 

ont  of  the  combined  inflnence  of  class  divisions  and  of  locality.  These  tribes  are 
divided  socially  into  four  classes,  which  cover  at  least  sizty-fonr  local  gronps.  Ac- 
cording to  my  present  information  (which  is  not  yet  complete)  the  matrimonial 
restriction  arising  ont  of  the  fonr  classes  is  as  nsnal,  bnt  in  addition  a  man's  choice 
is  in  every  case  confined  to  a  few  of  the  local  groups.  (Informant,  Rev.  H.  Kempe.) 
I  have  endeavored  to  show  in  the  Dieri  the  prohibitions  arising  out  of  class  and 
close  relationship,  and  in  the  Romai  those  arising  ont  of  close  re^tionship  and  local- 
ity. In  the  Aldolinga  all  these  restricting  forces  combine,  and  result  in  the  narrow- 
ing down  of  the  matrimonial  choice  to  an  incredibly  small  fraction  of  the  whole 
number  of  women. 

•  "  JYom  Mother-right  to  Father-right,"  by  A. W.  Howitt  and  LorTmer Fison.    Jour- 
nal of  the  Anthropological  Institute  of  Great  Britain  and  Ireland.    August  1882. 

t  The  Aryan  Household.  W.  E.  Hearu,  LL.  D.  G.  Robertson,  Melbourne,  1878.  See 
also  De  Coulanges«  La  Cit^  Antique,  p.  37,  Paris,  1876. 
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Id  the  Oresteau  trilogy,  of  which  the  Eomenides  forms  the  final  and 
most  striking  part,  ^schylas  had  apparently  several  objects  in  view. 
He  glorified  the  institutions  of  the  Athenian  people  by  assigning  a 
divine  origin  to  their  great  coaucil,  the  Areiopagos,  donbtless  as  op- 
posed to  the  ^^  modernizing  institutions ;  ^  he  showed  the  perfect  action 
of  an  ancestral  curse,  together  with  divine  vengeance  upon  a  doomed 
race,  the  impious  house  of  Pelops,  and  those  who  had  become  engrafted 
upon  it ;  and  I  venture  to  think  that  in  the  Eupienides  he  also  gave  a  P 
dramatic  version  of  the  change  effected  in  past  ages  in  the  line  of  des- 
cent.  The  whole  gravamen  of  the  charge  against  Orestes  is  that  he  has 
shed  the  blood  of  his  mother  <<  being  kindred.'^  In  reply  for  the  defense 
Apollo  delivers  a  dictum,  which,  he  takes  care  to  state,  is  derived 
directly  from  Zeus  himself,  and  this  dictum  is  confirmed  by  Athene, 
'.he  embodiment  of  Divine  wisdom.  The  words  placed  in  the  mouth  of 
Apollo  are  those  I  desire  to  note.  In  the  course  of  the  prosecution  of 
Orestes,  the  Erinyes  declare  their  ancient  jurisdiction  to  be  over  those 
who  have  shed  the  blood  of  kindred,  and  they  claim  the  right  to  ^^  hale 
below  ^  the  accused,  he  having  <^  poured  out  upon  the  ground  the  kin- 
dred blood  of  his  mother."  t  In  reply  to  this,  Apollo,  as  counsel  for 
the  defense,  raises  a  nice  point,  on  which,  as  the  mouth-piece  of  Zens, 
he  declares  the  law.  He  denies  the  authorship  of  the  child  to  the 
womcfn,  declaring  that  she  receives  the  germ  merely  ^'  as  a  bailee,"  so 
to  speak.  The  sire,  he  says,  is  the  author,  for  whom  she  preserves  and 
nourishes  the  young  plant,  as  for  one  to  whom  she  is  united  by  ties, 
which,  though  sacred,  are  expressly  denied  to  be  those  of  kinship.| 

Here  we  have  precisely  the  sentiment  already  quoted  by  me  from  my 
aboriginal  informant,  that  '<  the  man  gives  the  child  to  a  woman  to  take 
care  of  for  him" ;  and  this  I  recognize  as  being  at  the  root  of  changes 
which  have  occurred  in  the  social  organization  of  the  Australian  tribes, 
^schylus  shows  the  uterine  line  of  descent  as  being  the  foundation  on 
which  rested  the  jurisdiction  of  the  Erinyes,  ^^  assigned  to  them  at  their 
birth,"  §  and  therefore  of  venerable  antiquity.  By  the  equally  divided 
vote  of  the  judges  he  shows  men's  minds  halting  half-way  between  the 
old  views  and  the  new,  and  he  assigns  the  cause  and  the  reason  justi- 
fying the  momentous  change  which  was  effected  under  a  direct  divine 
mandate  through  the  mouth  of  the  prophetic  Apollo.  It  seems  to  me 
that  tHese  conclusions  may  be  drawn  from  the  language  used  by  the 
dramatis  persanWf  and  moreover  that  ^schylus  may  possibly  have  had 
such  conclusions  in  his  mind  when  composing  the  Oresteau  trilogy. 

It  has  been  a  feature  of  the  past  history  of  mankind  that  great  and 
momentous  changes  have  been  made  under  an  alleged  divine  direction. 
Of  old  the  lawgiver  was  the  priest,  and  the  priest  declared  himself  to 

s ■ 

*  EumenldeS)  257,  Camb.  Texts.  i  Eum.,  627  cr.A. 

t/d.,  683.  $/6.,320,329. 
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be  the  divine  mouthpiece.  In  the  course  of  time  the  oflBce  of  lawgiver 
became  sepsKrated  from  that  of  the  priesthood,  but  at  the  time  pictured 
by  -ZBschylus  the  two  offices  were  still  united.  In  savage  tribes,  such 
as  those  of  Australia,  it  cannot  be  said  that  there  are  either  priesthood 
or  lawgivers,  in  the  modern  sense  of  the  words  5  but  it  is  possible  to 
see  what  I  may  call  the  germ  of  these  offlc^es,  prepared  under  favoring 
conditions  to  develop  into  active  existence. 

As  I  have  said,  there  is  no  priesthood  in  the  Australian  tribes ;  but 
in  their  wizards  I  can  recognize  those  who,  if  I  may  use  the  expression, 
already  stand  at  the  threshhold  of  the  temple,  prepared  to  advance  and 
take  their  place  at  the  altar  when  the  edifice  shall  be  completed. 

These  men  profess  to  be  in  communication  with  the  ancestral  spirits 
and  with  the  great  Supreme  Being,  the  founder  of  their  race,  whose 
sacred  ceremonies  of  iuitiation  they  conduct  and  of  whose  laws — the 
ancestral  customs — they  are  the  depositaries.  Were  I  to  find  an  explan- 
ation given  by  an  Australian  tribe  to  account  for  the  change  in  descent 
in  their  class  system,  I  doubt  not  I  should  find  it  attributed  to  a  com- 
mand from  their  Great  Spirit,  through  the  mouth  of  the  tribal  wizard. 
This,  indeed,  is  almost  implied  by  the  statements  which  I  have  heard 
made  by  old  men  at  initiation  ceremonies,  that  all  the  institutions  of 
the  tribe  were  in  the  first  instance  established  by  him  whom  they 
speak  of  and  reverence  as  the  All-father  of  the  tribe.* 

It  seems  to  me  that  the  important  bearing  of  this  primitive  belief  is 
only  now  beginning  to  be  appreciated.  When  its  influence  upon  the 
development  of  early  society,  and  upon  the  beliefs  of  the  early  world, 
is  fully  recognized,  it  will  be  found  that  its  effects  have  not  been  con- 
fined to  the  development  of  the  ancestral  worship  of  our  Aryan  fore- 
fathers. 

IX.— CONCLUSION. 

The  subject  which  I  have  dealt  with  in,  I  fear,  but  an  imperfect 
manner,  is  one  of  the  most  difiicult  of  those  which  are  met  with  in 
studying  savage  society  in  Australia.    In  the  Australian  terms  of  re- 

*  I  fiDd  that  the  great  Soprenie  Being,  who,  as  the  Australians  believe,  lives  in  a 
land  beyond  the  vaulted  sky,  is  known  under  many  different  names  in  the  varioas 
tribes,  i>erhApe  ander  as  many  names  as  there  are  tribes.  These  names,  being  con- 
nected with  the  initiation  ceremonies,  are  often  too  sacred  to  be  uttered  by  the  tribe§- 
men  save  during  the  celebration  of  those  "mysteries"  from  which  the  uninitiated 
are  excluded.  For  instance,  the  Woiworuug  tribe  of  the  Yarra  River  distrflb  called 
the  *'  Great  Spirit "  Bunjil ;  the  Wiradjeri  tribe  of  the  Lower  Murrumbidgee  call  him 
Baiame,  and  the  Murring  of  the  mountains  and  of  the  coast  call  him  D^bamtQtlii. 
But  these  names  are  not  for  common  utterance.  They  are  generally  reserved  for  the 
secret  ceremonies  of  initiation,  and  all  these  tribes  usually  and  in  preference  speak 
of  the  Great  Being  by  words  meaning  in  their  several  languages  "  our  father.''  The 
Kumai  of  Gippsland  know  him  only  by  this  name  (Mungan  ugaura)  and  utter  it, 
when  compelled  to  do  so,  with  reverential  awe.  I  have  seen  Australian  blacks,  when 
referring  to  their  Supreme  Beiug,  do  so  by  gesture,  thus  avoiding  the  utterance  of 
his  name. 
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lationship  there  are  many  anomalies  which  cannot  be  explained  with- 
out a  competent  knowledge  of  the  dialects  in  which  they  occur,  and  of 
the  customs  of  the  tribes  using  them.  Such  a  knowledge  is  not  to  be 
looked  for  in  any  one  investigator.  The  present  memoir  most,  there- 
fore, be  looked  upon  as  no  more  than  an  attempt  to  ''  prospect"  the  rich 
field  which  has  so  long  awaited  examination.  How  far  I  may  have  suc- 
ceeded in  the  attempt  I  will  not  venture  to  surmise,  but  will  leave  it  for 
the  consideration  of  anthropologists. 

I  think,  however,  I  may  venture  to  say  that  I  have  shown  good 
grounds  for  accepting  the  following  conclusions: 

1.  The  class  divisions  and  totebis  are  groups  held  together  by  common 
descent. 

2.  The  class  divisions  and  the  totems  form  in  the  aggregate  two  ex- 
ogamous  intermarrying  divisions  of  the  community. 

3.  The  marriage  relation  between  these  two  exogamous  divisions  was 
probably  at  one  period  the  common  co-habitation,  as  occasion,  food,  sup- 
ply, and  other  conditions  allowed,  of  a  group  of  males  belonging  to  one 
division  with  a  group  of  females  belonging  to  the  other  division;  and  that 
even  now  this  communal  marriage  exists  in  a  somewhat  limited  form. 

4.  The  marital  relations,  being  those  of  group  to  group,  the  terms  of 
relationship  which  arose  and  were  used,  necessarily  expressed  this  rela- 
tion of  group  to  group,  as  well  as  of  the  individual  to  the  group,  and  of 
the  individual  to  the  individual. 

5.  The  filial  relatiqns  of  one  generation  to  the  preceding  generation 
are  those  of  group  to  group,  and  are  clearly  brought  into  view  by  the 
Pirauru  practice,  under  which  the  children  are  necessarily  the  children 
of  a  male  group,  and  not  of  an  individual. 

6.  The  conditions  of  3  and  5  necessarily  require  those  terms  which  I 
have  tabulated  as  the  "fraternal.'' 

The  evidence,  which  I  have  endeavored  to  state  with  clearness,  is,  I 
I  feel,  very  incomplete,  and  therefore  wanting  in  that  entire  unity 
which  I  should  have  liked  to  give  it.  But,  looking  at  the  facts  which 
have  been  ascertained,  I  venture  to  submit  that  the  systems  in  use 
among  the  Australian  tribes  indicate  relationships  which  have  been,  and 
are,  fully  as  real  to  them  as  ours  are  to  us ;  that  the  terms  have  arisen 
under  social  conditions  whose  survival  we  may  now  distinctly  recog- 
nise as  still  existing  in  the  least  advanced  tribes,  and  that  they  have 
been  developed  and  modified  under  the  influence  of  changing  social 
conditftns,  just  as  language,  laws,  religions,  and  even  society  itself 
have  been  developed  and  modified. 

The  Australian  evidence,  as  far  as  it  has  been  systematically  collected 
and  examined,  supports  in  the  main  the  views  enunciated  by  the  late 
Dr.  Lewis  H.  Morgan.  He  was  subjected  to  violent  attacks  by  certain 
critics,  who  held  views  to  which  his  own,  if  accej)ted,  were  fatal.  This 
confirmation  of  his  conclusions  will  be  gratifying  to  all  who,  like  myself, 
admire  his  single  hearted  search  after  truth,  and  who  feel  a  sincere  re- 
»t  for  his  memory. 
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By  Jambs  Wickersham,  of  New  TaomMf  W(uh.  Ttrr, 


It  depth  in  the  earth  is  a  standard  by  which  to  judge  the  age  of  the 
relics  of  a  race,  there  have  been  some  found  in  Sangamon  County,  Illi- 
nois, which  may  with  safety  be  referred  to  a  very  great  antiquity. 

At  many  places  along  the  Sagamon  Biver  are  what  are  called  <<  sand 
blnfGB.''  They  are  stratified,  the  strata  being  composed  of  sand,  gravel, 
or  clay,  and  varying  in  thickness  from  an  inch  to  3  or  4  feet.  These 
blufEs  are  of  more  recent  origin  than  the  clay  and  stone  bluffs  along  the 
stream.  They  have,  however,  the  same  forest  covering.  About  4  miles 
northwest  of  the  city  of  Springfield  are  some  of  these  bluffiB,  from  which 
great  quantities  of  building  sand  are  obtained.  The  pit  to  which  at- 
tention is  particularly  directed  is  situated  on  the  west  side  of  the  Car- 
penter's Mill  wagon-road,  and  about  100  yards  southwest  of  the  Sand 
Hill  school-house.  In  this  pit,  at  a  depth  of  about  15  feet,  is  a  stratum 
of  clay  from  12  to  20  inches  in  thickness.  A  workman  engaged  in 
loading  his  wagon  with  sand  from  immediately  underneath  this  layer 
of  clay  came  upon  some  bones  of  a  reddish  color,  and  two  pieces  of  stone 
of  a  peculiar  shape.  He  recognized  in  the  bones  the  skeleton  of  a  hu- 
man being.  In  being  removed  from  itd  sandy  bed  the  skull  was  crushed 
to  pieces,  but  some  of  the  larger  bones  of  the  body  were  carefully  placed 
under  an  overhanging  bank  out  of  the  way.  With  the  bones  were  found 
two  stones,  one  an  ax  of  common  pattern  and  of  good  workmanship, 
now  in  possession  of  the  writer,  and  the  other  is  described  as  triangular 
in  shape,  and  ^'  with  some  funny  marks  cut  on  it."  A  boy  who  was  as- 
sisting the  workman  brought  the  stone  ax  home,  and  the  writer  received 
it  from  his  hand ;  the  other  stone  was  placed  with  the  bones,  and  they 
have  unfortunately  been  lost  by  a  ^*  slide  "  in  the  pit.  Inquiry  among 
other  workmen  brought  to  light  the  fact  that  several  of  them-had  found 
arrowheads  or  spear-heads  in  the  pit.  Of  so  little  importance  did  they 
deem  them,  however,  that  but  one  could  be  recovered,  which  was  given 
to  the  writer,  and  is  now  is  his  collection.  This  is  a  sx)earhead  about 
5  inches  in  length.  The  barbs  and  a  small  part  of  the  base  were  broken 
off  when  struck  by  the  spade ;  otherwise  the  head  is  in  good  shape  and 
shows  superior  workmanship.  It  was  found  on  a  layer  of  clay,  some  2 
or  3  feet  lower  in  the  pit  than  the  skeleton,  but  not  immediately  under 
the  skeleton,  nor  by  the  same  workman.  Three  different  theories  have 
been  advanced  to  account  for  the  presence  of  these  objects  at  so  great  a 
depth:  (1)  That  they  were  carried  from  the  surface  by  a  "slide"  in 
the  banks  of  the  pit ;  (2)  that  they  were  buried  from  the  surface  by  a  pre- 
historic race ;  and  (3)  that  they  were  deposited  in  the  bluff  during  the 
I>eriod  of  its  formation. 

There  are  many  Indian  cemeteries  along  Sangamon  Biver,  and  at  first 
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it  was  believed  that  a  "  slide  "  of  the  baoks  of  tbe  pit  bad  carried  from 
near  tbe  surface  the  skeleton  and  veapous  of  one  of  these  ancient  in- 
babitants  of  onr  coniitry.  The  workman  who  made  the  discovery  said 
that  be  first  removed  the  layer  of  clay,  and  then  fonnd  the  skeleton  in 
the  sand  under  it;  and  the  l)oy  who  was  assisting  him,  and  who  was 
present,  corrobonited  his  statement.  Workmen  who  found  ai-rowbeads 
or  spear-heads  were  jMjsitive  that  they  had  not  been  carrietl  by  a  8lid« 
to  where  they  were  discovered.  They  were  lying  in  the  sand  just  above 
ft  layer  of  clay,  and,  in  one  instance,  in  the  clay.  Beiu^  under  level 
ground,  and  quite  a  distance  from  a  bank  or  bill  of  any  kind,  it  is  im- 
possible that  they  could  liave  been  deposited  by  a  slide  of  the  earth 
prior  to  tbe  opening  of  the  sand  pit.  It  is  not  likely  that  tbey  were 
buried  fh)m  the  present  surface.  If  nothing  but  the  skeleton  and  ac- 
companying stones  had  been  seen,  this  might  have  served  as  an  expla- 
nation ;  but  at  different  places  in  the  pit,  and  at  different  levels,  otiier 
objects  were  found.  It  is  not  probable  that  they  were  boried  singly  at 
sncb  a  depth.  After  a  careful  examination  the  writer  is  firmly  con- 
vinced that  the  third  theory  is  correct,  viz,  that  the  objects  were  de- 
posited in  the  bluff  during  the  period  of  its  erection,  or  growth. 

BOSS   HOUNDS. 

On  the  north  bank  of  the  Sangamon  Kiver,  in  Cooper  Township,  oa 
the  9E.  i  of  the  SE.  ^  Sec.  5,  is  a  group  of  mounds  of  more  than  ordi- 
nary interest,  from  the  fact  that  an  attempt  was  made  by  tbe  builders 
to  protect  a  tract  of  land  by  mounds  on  nil  its  sides  easily  assailed  by 
an  enemy. 


Fia.  1. — Rom  Hoiiods,  Saugauoti  Co.,  111. 

Tbe  south  face  of  the  blufl'  along  the  river  is  almost  perpendicular, 

and  it  would  be  difficult  fur  an  enemy  to  make  a  successful  attack  IVom 

this  direction.     Conseqnently  no  mounds  itrc  found  here.     At  the  west- 
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em  point,  however,  an  ascent  miglit  be  more  readily  made,  and  here  we 
find  a  mound.  The  northwestern  face,  along  the  spring  branch,  is  also 
very  steep  and  easily  defended.  At  the  east  end  the  blufif  would  be 
easily  ascended,  and  here  were  built  three  mounds.  But  the  point  most 
liable  to  attack,  and  the  hardest  to  defend,  the  point  at  which  an  enemy 
might  rush  across  level  ground  into  the  encampment,  lies  between  the 
heads  of  the  two  little  spring  branches,  and  was  defended  by  four 
mounds.  At  all  other  points,  except  where  the  mounds  are  placed,  the 
bluff  is  so  steep  and  hard  to  climb  that  a  few  resolute  men  on  top  could 
repulse  a  host.  Opposite  the  mounds  an  entrance  to  the  high  level 
ground  would  be  easy.  Mounds  1  to  6  are  oblong,  1,  5,  and  6  having 
the  greatest  length  north  and  south,  and  2  to  4  the  greatest  length  east 
and  west.  These  long  mounds  are  about  20  feet  in  width,  50  feet  in 
length,  and  18  inches  height.  Mound  7  and  8  are  round,  7  having  a  di- 
ameter of  about  30  feet  by  a  height  of  18  inches,  while  8  has.  a 
diameter  of  50  feet  by  a  height  of  2  feet.  The  bluff  is  covered  with 
heavy  timber.  The  immediate  neighborhood  was  known  to  the  Indians 
and  early  settlers  as  good  hunting  grounds.    No  exploration  was  made. 

OLCOTT  MOUNDS. 

About  a  quarter  of  a  mile  above  the  junction  of  Horse  Creek  and 
Bouth  Fork,  on  the  ea^t  bank  of  the  latter,  in  Rochester  Township,  on 
the  SB.  4  of  the  NW.  J  Sec.  20,  is  a  group  of  mounds.  The  following  is 
a  sketch  of  the  location  and  surrounding  natural  features: 
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Fig.  2.— Olcott  Mounds^  Sangamon  Co.,  111. 
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MonndB  1  to  3  are  longest  Dorth  and  soath  (30  by  50  feet),  and  from 
16  to  18  inches  in  height.  Monnds  4  and  5  are  roond,  4  having  a 
diameter  of  50  feet  and  a  height  of  4  feet,  whfle  5  does  not  exceed  40 
feet  in  diameter  nor  3  feet  in  height.  The  blnff  on  which  the  group  is 
located  has  been  cleared  of  heavy  timber  for  several  years,  and  is  now 
used  as  pasture  land.  The  writer  assisted  in  exploring  monnds  1, 2,  and 
5 ;  bat  no  arohffiological  objects  were  found.  niK>n  a  former  excava- 
tion, in  mound  4,  Mr.  Olcott  discovered,  at  the  level  of  the  bottom  of 
the  mound,  a  skeleton  in  such  a  decayed  state  that  only  parts  of  it  could 
be  removed.  The  skull  was  broken  into  small  pieces.  The  body  had 
been  buried  at  full  length,  with  the  head  tx>  the  west,  in  the  center  of 
tiie  mound.  Nothing  was  found  but  the  skeleton.  It  was  impossible 
to  determine  where  the  material  was  procured  for  the  erection  of  these 
mounds.  Usually  depressions  near  by  indicate  the  spot,  but  no  such 
depressions  api)ear  in  the  neighborhood  of  this  group.  No  particular 
arrangement  of  the  material  was  observed.  The  location  of  this  group 
placed  the  builders  between  a  good  spring  and  a  river  of  clear  water. 
A  quarter  of  a  mile  to  the  northeast  was  the  open  prairie;  and  a  like 
distance  to  the  southeast  was  a  peculiar  spring,  now  known  as  the  ^'Old 
Idck  Spring,"  where  the  buffalo  congregated  to  lick  the  ground,  leaving 
a  hole  6  or  7  feet  deep  by  50  feet  in  diameter.  The  ''early  settlers " 
were  in  the  habit  of  repairing  to  this  spring,  and  salting  a  log  and  then 
lying  in  wait  for  deer.  It  is  not  improbable  that  the  mound  builder 
may  have  supplied  the  family  larder  in  a  similar  way  centuries  before. 
The  center  of  the  '^lick  "  is  a  quagmire  several  feet  deep,  covered  with 
a  tough  growth  of  moss. 

DAWSON  HOUNDS. 

On  the  east  bank  of  the  South  Fork,  2  miles  south  of  its  juncture 
with  Sangamon  Eiver,  in  Rochester  Township,  on  the  SB.  |  of  the  NE. 
I  Sec.  4,  are  two  groups  of  mounds.  The  following  plan  shows  the 
number  and  relative  position  : 

Mounds  1  to  4  are  on  the  bluff,  30  or  40  feet  above  South  Fork,  while 
mounds  5  to  10  are  on  a  similar  bluff  above  Rochester  Creek.  These 
bluffs  are  almost  perpendicular  on  the  faces  next  to  the  streams,  while 
in  the  center  they  slope  smoothly  down  to  a  spring  branch.  The  ax 
of  the  <^ pale-face"  has  not  yet  invaded  the  woods  on  these  bluflBs,  ex- 
cept to  clear  the  roadway  passing  between  mounds  2  and  3.  A  pecu- 
liarity of  the  mounds  in  these  groups  is  that  they  are  not  round,  but 
have,  generally,  the  greatest  length  from  north  to  south,  although 
mounds  6  and  7  have  their  greatest  length  east  and  west.  They  will 
average  40  feet  in  length  by  20  feet  in  breadth,  and  from  18  to  20  inches 
in  height.  No  excavation  was  made  by  the  writer,  but  in  mound  10 
was  a  large  hole,  showing  quite  plainly  that  some  person  had  explored 
therein  at  a  recent  date.    Some  years  ago,  while  the  road  leading 
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tbroagh  1  to  4  was  being  worked,  haman  bones  were  thrown  from  one  of 
the  mounds,  but  from  which  one  it  could  not  \>e  ascertained.    The 


Fio.  3. — Dawson  Monnds,  Sangamon  County,  Illinois. 

builders  of  these  structures  were  in  the  neigh borbood  of  everything 
necessary  to  savage  life,  good  hunting,  fishing,  tillable  laud,  drinking- 
water,  and  fuel. 

m'clernard  mounds. 

A  mile  and  a  quarter  south  of  the  junction  of  South  Fork  and  the 
Sangamon  River,  on  the  east  bluffs  of  South  Fork,  on  the  SE.  J  of  the 
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Fio.  4. — McClemard  Mounds,  Sangamon  County,  Illinois. 
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SE.  i  Sec.  33,  in  Clear  Lake  Township,  is  a  group  of  five  moands.  It 
lies  on  a  hillside  sloping  toward  the  stream,  and  a  quarter  of  a  mile  to 
the  east  of  South  Fork.  The  following  i>lan  shows  grouping  location : 
Mounds  1  to  3  arc  round,  50  or  60  feet  in  diameter,  and  18  or  20  inches 
high.  Mounds  4  and  5  are  about  50  feet  long,  by  30  wide,  and  18  inches 
high.  Lines  drawn  through  the  center  of  4  and  5,  from  end  to  end, 
would  meet  in  the  center  of  1.  These  mounds  are  100  feet  apart.  Xo 
exploration  was  attempted.  The  ground  is  in  cultivation  as  grass 
land,  but  the  mounds  are  still  quite  distinct.  Back  on  the  bluff,  to  the 
east  a  short  distance,  was  the  prairie;  to  the  west  a  quarter  of  a  mile, 
South  Fork  ;  on  the  north  and  south  small  spring  branches. 


WATSON  MOUNDS. 

A  quarter  of  a  mile  south  of  the  bridge,  where  the  Clear  Lake  wagon- 
road  crosses  Sangamon  River,  in  Clear  Lake  Township,  on  the  SE.  J  of 
the  SE.  J  Sec.  21,  is  a  group  of  four  mounds.  The  following  sketch  will 
show  the  location  of  the  mounds  with  regard  to  each  other,  as  well  as 
to  the  surrounding  natural  features: 


Fig.  5. — Watson  Mounds,  Sangamon  Connty,  Illinois. 

Mounds  1  to  3  are  round,  1  and  3  being  probably'  30  feet  in  diameter 
by  18  inches  in  height,  while  mound  2  is  about  40  feet  in  diameter  by 
18  or  20  inches  in  height.  Mound  4  is  about  40  feet  long,  east  and  west^ 
by  20  feet  in  breadth,  and  18  inches  in  height.  Mounds  1  and  2  are 
probably  50  feet  apart ;  2  and  3  are  150  yards  apart ;  3  and  4  abont  100 
feet.  Ko  excavation  was  made.  The  mounds  follow  the  line  of  the  bluff 
north  and  south.    The  ground  at  the  south  end  of  the  bluff  has  been 
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in  cultiyation  for  several  years,  bat  the  inocmds  are  still  quite  distiuct. 
The  eastern  face  of  the  bluff  is  almost  perpendicular.  Between  the 
bluff  and  river  is  low,  marshy  ground,  but  the  river  bends  in  to  the 
bluff  a  little  farther  up.  Mound  4  is  in  the  timber,  but  tillable  land, 
springs,  and  the  river  are  near. 

LYON   MOUNDS. 

Up  Sugar  Creek,  about  a  mile  from  its  junction  with  the  Sangamon 

Eiver,  are  two  mounds.    They  are  situated  on  the  east  bank  of  Sugar 

Creek,  on  a  bluff  30  or  40  feet  high,  on  the  SE.  i  of  the  NW.  J  Sec.  1>8, 

in  Clear  Lake  Township.    The  following  sketch  will  give  some  idea  of 

'  their  situation  : 


Fig.  6. — Lyon  Mounds,  Sangamon  County,  Illinois. 

Mound  1  is  50  feet  long,  north  and  south,  and  30  feet  wide ;  mound 
2  is  70  feet  long,  east  and  west,  and  50  feet  wide ;  the^^  are  each  16  or 
18  inches  high,  and  are  180  feet  apart.  No  exploration  was  niade. 
The  timber  has  been  removed  from  the  laud,  but  the  ground  has  not 
yet  been  explored.  The  builders  of  these  mounds  found  in  their  vicin- 
ity an  abundance  of  good  water,  hunting,  fishing,  and  tillable  land. 

FARR  MOUNDS. 

On  the  north  bluff  of  Sugar  Creek,  about  2  miles  above  its  junction 
with  Sangamon  Eiver,  on  the  NE.  J  of  the  NE.  J  Sec.  29,  in  Clear 
Lake  Township,  is  a  group  of  nineteen  mounds.  The  following  plan 
(Fig.  7)  shows  the  manner  of  grouping : 

Mound  1  is  80  feet,  and  mound  2  is  100  feet  long ;  they  are  each  40  feet 
wide  and  2  feet  high.  Mound  5  differs  from  other  mounds  in  that  a  pro- 
jecting arm  from  the  northwest  side  connects  it  with  a  smaller  mound. 
All  the  other  members  of  the  group  are  round,  and  range  in  diameter 
from  20  to  50  feet,  and  in  height  from  10  inches  to  2  feet.    Mounds  1 
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and  2  are  on  the  southern  hillside  and  in  the  woods.  The  others  are  on 
land  that  has  been  in  caltivation  for  twenty  years,  and  stand  on  the  top 
of  the  blufif.    The  writer  made  an  excavation  in  1,  but  found  nothing. 


Fig.  7. — Fair  Moands,  Sangamon  County,  Illinois. 

Ko  particular  arrangement  of  material  was  noticed.  On  mound  2  is  a 
white-oak  stump,  3  feet  in  diameter,  and  a  standing  white-oak  tree 

18  inches  in  diameter.    On  the  end  of  the  bluff  where  mounds  14  to 

19  stand  have  been  found  some  very  large  stone  axes,  weighing  9  or  10 
pounds.  To  the  north  of  this  group,  a  quarter  of  a  mile  or  Jess,  was  the 
prairie }  on  the  north  side  of  the  bluff,  springs ;  on  the  east,  a  spring 
branch ;  on  the  south,  Sugar  Greek. 


MUD  LAKE  MOUND. 


At  the  south  end  of  Mud  Lake,  in  Clear  Lake  Township,  on  the  NE. 
J  of  the  NE.  J  Sec.  17,  is  a  mound  that  may  with  some  propriety  be 
called  a  ^^  connecting  link'^  between  the  mound  builders  and  the  modem 
Indians.    It  is  situated  on  the  bluff  40  or  50  feet  above  the  water,  and 
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aboat  the  same  distance  to  tbe  westward  of  tbe  lake.  Originally  the 
bluff  was  covered  by  a  heavy  growth  of  timber,  but  it  has  now  been 
cleared,  and  will  no  doubt  soon  be  in  cultivation.  Only  one  mound  was 
found,  the  diameter  of  which  is  about  30  feet,  knd  the  height  18  inches. 
The  material  used  in  its  erection  seems  t6  have  been  camp  rubbish, 
broken  pottery,  bones,  shells,  &c.  Near  the  mound  are  several  depres- 
sions in  the  earth  from  4  to  8  inches  in  depth  and  about  30  feet  in  di- 
ameter. In  the  memory-  of  the  "oldest  inhabitant,"  Indian  wigwams 
have  stood  over  similar  depressions.  It  is  not  unreasonable  to  conclude, 
then,  that  this  mound  once  stood  in  the  center  of  an  encampment  of  In- 
dians, by  whom  it  was  erected  through  the  daily  accumulation  of  rub- 
bish, bones,  shells,  &c. 

RICARD'S  lake  MOUND. 

Between  Spring  Creek  and  a  small  lake  known  as  Ricard's  Lake,  in 
Gardner  Township,  on  the  SW.  J  of  the  NW.  J  Sec.  25,  is  a  mound  sit- 
uated* on  a  ridge.  The  lake  is  about  200  yards  south  of  the  stream, 
and  the  mound  is  midway  between  the  two.  The  diameter  of  the  mound 
is  50  feet  and  the  height  5  feet.  The  material  with  which  it  was  built 
was  taken  from  the  surface  of  the  earth  immediately  around  the  mound. 
If  any  particular  arrangement  of  the  material  was  attempted  it  was  not 
apparent  in  the  hasty  and  very  imperfect  excavation  made.  At  a  depth 
of  3  feet,  at  the  center  of  the  mound,  two  l)owls  of  rude  pottery  were 
found.  They  were  side  by  side,  and  though  the  settling  of  the  dirt, 
after  the  completion  of  the  niound,  had  broken  the  bottom  and  sides 
somewhat,  it  had  not  overturned  them.  What  they  may  have  contained 
when  tirst  buried  could  not  be  ascertained  from  the  inspection  given 
after  exhumation.  The  excavation  was  not  carried  deeper,  and  no  other 
relics  were  discovered.  The  ridge  on  which  this  mound  is  located  has 
never  been  cleared,  although  some  of  the  larger  trees  have  been  cut  for 
lumber. 

CONVERSE  MOUNDS. 

On  the  west  side  of  Spring  Creek,  and  about  a  qu?>.rter  of  a  mile  from 
its  junction  with  the  Sangamon  River,  in  Springfleld  Township,  on  the 
SE.  J  of  the  NE.  J  Sec.  10,  was,  at  one  time,  a  group  of  mounds.  They 
were  situated  probably  100  yards  back  from  the  stream,  on  a  broad  hill- 
side sloping  toward  the  south  ami  east.  The  ground  has  been  cleared 
of  the  forest,  and  under  cultivation  so  long  that  almost  all  traces  of  the 
mounds  have  been  lost.  A  resident  of  the  vicinity,  however,  assured 
the  writer  that  before  the  land  was  cultivated,  and  even  for  some  years 
afterward,  they  were  quite  prominent.  No  plan  of  the  group  could  be 
made. 

REISGH  MOUND. 

On  the  bluff  west  of  Sangamon  River,  and  a  half  a  mile  down  the 
stream  from  the  mouth  of  Spring  Greek,  in  Springfield  Township,  on 
the  KW.  i  of  the  SE.  ^  Sec.  3,  is  a  small  mound.    It  is  quite  probable 
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that  there  was  a  [^up  of  inoaiidK  bcre,  but  the  land  has  Ix^eu  under 
coltivatioii  for  a  nnmber  of  yearn,  and  all  traces  of  other  memliers  of 
the  group  have  disappeared.  The  one  mentioned  escaped  destruction 
by  being  too  far  out  on  the  point  to  l>e  easily  plowed  over.  This  point 
has,  however,  been  prepared  for  cultivation,  and  this  solitary  mound 
will  soon  <<join  the  innumerable  caravan  ^  of  mounds  that  disappears 
through  plowing.  The  diameter  of  this  structure  is  about  30  feet  and 
the  lieight  2  feet.  An  excavation  to  the  bottom  was  made,  but  noth- 
ingexcepta  fewpieces  of  charcoal  was  found.  The  material  of  which 
it  was  constnicted  was  scraped  up  from  the  surface  near,  and  no  ar- 
rangement, apparently,  was  followed  in  its  construction.  It  was  built  in 
the  woods  near  the  prairie,  spring  water,  and  goo^l  tillable  land.  A 
fine  flint  hoe  was  found  by  the  writer  near  it,  besides  several  arrow- 
beads.  Many  stones  may  be  picked  up  (m  the  bluff,  having  one  smooth 
iiorface,  and  showing  the  action  of  fire. 

MISCELLANEOUS. 

It  is  believed  that  not  more  than  one-third  of  the  mounds  of  this 
county  have  been  described  in  the  foregoing  papers.    All  have  been 
given,  however,  that  have  been  visited  by  the  writer.    He  has  been  in- 
formed that  there  are  many  more  along  the  streams  in  the  county,  and 
.particularly  along  South  Fork,  and  Horse,  Sugar,  and  Lick  Creeks. 
Oh  the  fann  of  Benjamin  F.  Caldwell,  in  Chatham  Township,  on  Lick 
Opeek,  is  a  group  of  twenty-five  or  more.    On  Cautrall  and  Richland 
Oreeks,  in  the  north  part  of  the  county,  there  are  groups ;  also  on  the 
^east  shore  of  Clear  Lake,  in  Clear  Lake  Township.    In  fact,  wherever 
\\\gk  land  is  found  near  good  running  water  a  search  will,  in  most  in- 
stances, reveal  earthworks  of  the  Mound  Builders.    From  the  writer's 
knowledge  of  the  county  he  is  of  the  opinion  that  there  are  probably 
•one  hundred  and  fifty  mounds  along  the  lakes  and  water-courses  within 
its  borders.    They  are  singularly  barren  of  relics  of  the  builders,  and, 
as  compared  with  the  prodigious  works  of  this  race  found  near  the  large 
streams  of  the  Mississippi  Valley,  they  are  small  indeed ;  still  they  are 
interesting  as  part  of  a  great  system  which  could  only  be  incompletely 
studied  without  some  knowledge  of  its  poorer  and  smaller  numbers. 
From  the  absence  of  any  description  it  might  be  supposed  that  there 
were  no  work-shops,  ancient  camping  places,  or  cemeteries  in  this  county, 
but,  on  the  contrary,  there  are  many  of  each.    On  every  spot  of -high 
ground,  near  good  water,  may  l>e  found  greater  or  smaller  quantities  of 
flint  chips,  sometimes  in  such  quantities  that  bushels  of  them  may  be 
■collected.    One  field  is  known  near  the  Sangamon  Biver,  where  wagon- 
loads  of  chips  may  be  easily  picked  up.    They  are  from  the  pecoliar 
dark  stone  out  of  which  all  the  nxes  of  this  country  were  made,  and  a 
spring  branch  on  one  side  of  the  field  reveals  the  fact  that  the  stones 
were  taken  from  its  beds  and  banks.    Thousands  of  pretty  smooth  ones 
yet  remain  there.    Most  of  the  work-shops,  however,  were  at  ancient 
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camping  places,  and  white  fiiut  was  used  for  arrows,  as  the  flakes  show. 
On  these  spots  will  also  be  found  blackened  stones,  arrows,  pestles,  mor- 
tars, axes,  &c.,  showing  that  here  once  stood  an  aboriginal  encampment. 
Each  plowing  of  the  ground  reveals  relics,  most  of  which  are  carried  to 
the  house  and  "  given  to  the  children  to  play  with.'' 

Of  relics  found  in  this  county  may  be  enumerated:  Axes,  stone  and 
copper,  arrows,  spears,  pestles,  mortars,  pottery,  pipes,  hoes,  spades, 
knives,  whetstones,  ^' picks,"  stone  pendants,  and  flat  oval  stones  with 
holes  at  each  end.  While  the  mounds  of  this  county  are  very  poor  in 
relics,  the  ancient  camping  places  are  rich.  In  the  writer's  collection  is 
an  ax  found  on  the  field  mentioned  that  weighs  9^  poundef  and  is  of 
perfect  form.  A  few  miles  farther  up  the  river  one  was  found  that 
weighs  10^  pounds ;  it  is  now  in  the  Illinois  State  Museum.  ITear  a 
spring  on  the  South  Fork  of  the  Sangamon  a  gentleman  dug  up  a  hand- 
some little  copper  ax,  which  is  in  the  writer's  collection.  It  is  the  only 
piece  of  copper  that  has  so  far  been  found  in  the  county.  Axes  occar 
of  all  sizes  known  to  collectors.  Arrow  and  spear  heads  range  from 
three-quarters  of  an  inch  to  6  inches  in  length.  The  writer  has  one 
pestle,  one  mortar,  two  hoes,  and  a  fine  spade.  The  latter  was  found 
by  a  Mr.  Dawson,  about  100  yards  south  of  the  *' Dawson  Mounds,"  and 
is  13^  inches  in  length  by  5^  in  breadth.  It  is  quite  smooth  at  each  end, 
showing  that  it  was  used  a  great  deal.  A  stone  pick  was  found  aboat 
a  mile  north  of  Springfield.  It  is  about  6  inches  in  length,  shaped  like 
the  common  pick  without  a  hole,  however,  and  was  probably  fastened 
in  the  usual  way  by  a  withe.  Only  one  end  of  it  was  ever  used.  '  In  the 
writer's  collection  is  also  a  plummet  of  Missouri  iron  ore,  but  it  was  found 
on  Lily  Lake,  in  Fayette  County,  Illinois. 


MOUNDS  IN  SPOON  RIVER  VALLEY,  ILLINOIS. 

By  W.  H.  Adams,  of  Elmore^  HI. 

On  the  north  side  of  Spoon  River,  75  yards  distant,  80  rods  west  of 
the  east  line,  and  20  rods  south  of  the  north  line  of  Sec.  12,  T.  11  N.,  B. 
43  E.,  of  the  fourth  principal  meridian,  is  a  round  mound  about  30  feet 
in  diameter,  called  by  those  in  the  neighborhood  a  "  hog- back,"  On  the 
highest  point  of  the  hog-back,  at  the  surface,  is  some  evidence  of  fire. 
The  evidence  of  a  former  fire  increases  very  rapidly.  At  a  depth  of  12 
to  16  inches  I  found  five  skeletons,  nearly  all  the  bones  of  which  were 
calcined  by  fire,  and  many  of  them  entirely  consumed.  One  of  the 
skulls  lay  to  the  north,  one  to  the  northwest,  one  to  the  southwest, 
one  to  the  south,  and  one  to  the  northeast.  With  the  bones  were  frag- 
ments of  sandstone  burnt  red.  At  or  near  each  skull,  and  nearly  on  a 
line  between  the  x)oint  of  the  shoulder  and  ear,  was  a  water-worn  peb* 


83  fi  PAPERS   RELATING   TO    ANTHROPOLOGY. 

ble,  except  in  one  instance,  and  tbat  was  an  angular  piece  of  flint. 
The  pebbles  had  not  l>een  acted  upon  by  the  fire,  so  that  they  must  evi- 
dently have  l)een  placed  there  after  the  intense  heat  of  the  fire  had  »*^ub. 
sided.  From  the  appearance  of  the  earth,  one  would  be  strongly  inclined 
to  believe  thai  the  fire  in  this  instance  had  been  one  of  unusual  intensity. 
"From  the  position  of  the  skulls  to  each  other  the  feet  of  one  bo<ly  would 
reach  to  his  neijj:lil)or's  head,  if  laid  at  full  length.  One  of  the  skulls 
was  rather  thinner  than  those  we  usually  find  in  other  mounds.  Some 
of  the  teeth  evidently  belonged  to  a  person  of  great  age.  Other  of  the 
teeth  were  very  small,  but  1  cannot  say  that  they  belonged  to  an  in- 
fant. Trie  skulls  were  in  fragments,  the  largest  piece  obtained  being 
about  2  inches  square. 

On  another  **  hog-hack,*'  east  of  the  one  describeil,  commencing  on 
Sec.  12,  T.  11,  R.  4,  K.,  extending  acioss  theNW.  comer  of  Sec.  7,  T.  11, 
R.  5,  and  also  some  distance  on  Sec.  <>,  T.  II,  are  thirteen  common  round 
mounds,  varying  in  height  fn)m  18  inches  to  5  feet.  As  far  as  examined 
these  are  burial  mounds,  and  in  one  mound  I  found  nineteen  skeletons. 
This  mouml  wa^s  i5  feet  in  diameter,  and  5  feet  in  height.  The  bones 
in  it  were  in  a  fair  state  of  preservation.  I  opened  four  or  five  of  this 
grou]),  and  in  each  were  found  pieces  of  trap-rock  from  l.J  to  2  inches 
square,  pieces  of  burnt  sand-rock,  small  water- worn  pebbles,  which  E 
supposed  to  be  jasper  or  something  of  that  character,  and  in  the  largest 
moun<l  a  verj'  small  fragment  of  red  pottery. 

On  the  high  bluft*  between  Sp<x)n  River  and  Walnut  Creek,  on  the 
south  line  of  the  SE.  ^  of  S(^c.  <>,  T.  U  N.,  R.  5  E.,  are  three  mounds  of 
some  importance.  The  tirst  is  a  common  round  mound,  3^  feet  high, 
with  a  base  diameter  of  40  feet.  This  mound  is  .*$  rods  north  of  the  sec- 
tional line  between  Sec.  <>  and  7,  an<l  00  rods  west  of  the  east  line  of  Se<!. 
6.  The  land  isowne<l  by  Mr.  Henry  »Jacques.  I  opene<l  this  mound  at 
the  apex,  an<l  at  a  depth  of  2  feet  found  quite  an  amount  of  ashes ;  also 
one  piece  of  trap-nx'k  of  iiregnlar  sha^je,  alx)ut  the  size  of  a  small 
boy's  hea<l,  and  a  hornstone  arrow  jxnnt  of  the  leaf-shape  pattern. 
Eight  feet  eivst  of  this  is  a  mound  t>2  feet  long  and  11)  feet  wide,  with 
the  greatest  length  from  southwest  to  northeast.  I  made  a  cross-cut 
of  this  mound  at  the  snichlle,  and  in  the  center  found  a  l>ed  of  char- 
coal, 10  inches  deep,  intermingled  with  ashes.  I  also  made  an  opening 
near  the  east  end,  and  found  nothing.  Twenty  rods  east  of  this,  on 
the  sectional  line,  is  an  oblong  mound,  measuring  64  feet  from  west  to 
east  and  47  feet  from  north  to  south,  with  an  apparent  height  above 
the  surrounding  level  of  3  feet.  I  made  an  opening  in  the  center  of 
this  mound,  4.^  feet  in  diameter,  and  at  a  depth  of  2  feet  I  found  some 
ashes  and  fragments  of  stone,  which  had  been  polished,  and  3  inches  of 
yellow  clay.  This  clay  has  the  appearance  of  its  having  been  rammed 
or  piicked  while  in  a  plastic  state.  Below  the  packed  clay  is  a  thin 
stratum  of  red  painty  and  below  the  paint,  ashes  and  paint  inter- 
mingled.    In  this  material  we  found  fourteen  arrow-pointa  made  of 
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hornstoue,  all  of  the  leaf  pattern  except  one,  and  this  was  3^  inches  in 
length,  with  notches  at  the  heel,  and  had  the  appearance  of  having  been 
used ;  also  a  small  piece  of  galena.  Six  of  the  arrow-points  lay  with 
their  points  to  the  west,  one  to  the  southwest,  one  to  the  east,  and  one 
to  the  north. 

There  was  a  slight  depression  on  the  surface  above  the  deposit.  I 
made  an  opening  9  feet  east  of  the  center,  in  which  we  obtained  a  cop- 
per awl  or  needle,  3J  inches  in  length  and  three-sixteenths  of  an  inch 
square,  thick  in  the  middle  and  sharp-pointed  at  each  end.  This  cop- 
per implement  was  inclosed  by  some  material,  which,  under  a  micro- 
scope of  low  magnifying  power,  has  the  appearance  of  being  the  bark 
of  a  tree.  This  tool  lay  with  the  points  southwest  and  northeast.  I 
also  found  a  white  flint  spear-point  or  lance-head  4  inches  in  length  and 
1^  inches  wide,  without  notches  at  the  heel.  We  found  the  flint  imple- 
ment some  10  inches  southwest  of  the  copper,  which  was  surrounded 
by  the  same  red  material  as  the  first. 

I  made  an  opening  14  feet  west  of  the  center  of  this  mound,  and  at 
a  depth  of  3  feet  8  inches  I  found  a  copper  needle  or  awl,  rounded  and 
pointed;  three  copper  beads  one-fourth  of  an  inch  in  diameter  and  three- 
sixteenths  of  an  inch  in  length  ;  one  piece  of  copper  tubing  or  bead  1 
inch  in  length,  and  one-fourth  of  an  inch  in  diameter;  one  piece  of  tub- 
ing or  bead  three-sixteenths  of  an  inch  in  diameter  and  1  inch  in  length; 
one  piece  Ig  inches  in  length  and  one-fourth  of  an  inch  in  diameter ;  and 
five  other  pieces  verj'  like  those  described;  also  a  small  fragment  of  a 
tooth,  but  I  was  not  «able  to  determine  positively  the  animal  to  which  it 
belonged,  but  think  it  belongs  to  a  human  being ;  also  several  small  flint 
pebbles. 

There  are  traces  of  a  breastwork  or  fort  commencing  at  the  south- 
westeni  part  of  this  mound,  about  C  to  12  inches  in  height.  Commenc- 
ing at  the  mound  it  extends  120  feet  to  the  southwest,  thence  07  feet 
south,  thence  south-southeast  106  feet,  thence  to  bluff  of  Spoon  Eiver 
(bluff  40  feet  high),  130  feet  from  bluff  to  mound  in  a  straight  line  SE.  186 
feet.  All  the  arrow-points  were  finely  finished,  and  far  superior  to  those 
found  on  the  surface  of  the  ground.  This  mound  is  42  rods  west  of 
Spoon  Kiver.  The  bluffs  here  are  composed  of  the  usual  yellow  clay, 
and  contain  very  little  sand.  On  the  northeast  corner  of  the  NW.  J  of 
the  SE.  ^  Sec.  5are  three  common  round  mounds,  standing  in  a  triangu- 
lar position  to  each  other,  with  the  largest  to  the  north,  the  next  in  size 
directly  south  of  it,  and  the  smallest  to  the  east. 

On  or  near  the  southwest  corner  of  Sec.  4,  T.  11  N.  of  the  base  line 
5,  east  of  the  fourth  principal  meridian,  are  a  series  of  common  round 
and  long  mounds  of  more  importance  than  anj^  yet  discovered  in  this 
part  of  Illinois.  Commencing  at  a  point  near  the  foot  of  a  long  bluff 
and  sloping  to  the  south  40  rods  north  of  the  south  line  of  Sec.  4,  and 
10  rods  east  of  the  west  line,  are  three  common  round  mounds.  For 
convenience  we  have  numbered  these  mounds  commencing  with  the 
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most  westerly.  (The  distance  is  ft:t)m  center  to  center  of  roaud  mounds, 
and  from  end  to  end  of  long  monnds.) 

From  1  to  2  is  39  feet  fh)m  center  to  center;  fh>m  2  to  3  is  30  feet 
from  center  to  center ;  from  3  to  4  is  50  feet  from  center  to  center. 

Tbis  monud,  SO  feet  long,  with  a  cross  at  the  end  of  33  feet  in  length, 
is  2  feet  high.  The  cross  is  10  feet  wide.  The  main  or  principal  mound 
is  15  feet  wide.  From  No.  4  to  No.  5  is  123  feet.  No.  5  is  a  common 
round  mound  3  feet  high,  with  a  base  diameter  of  40  feet.  From  No.  5 
to  No.  6  is  53  feet.  No.  6  is  98  feet  long,  2  feet  high,  18  feet  wide,  with 
the  greatest  length  from  southwest  to  northeast.  From  No.  6  to  No.  7 
is  75  feet,  west-northwest  of  No.  G.  No.  7  is  104  feet  long,  2^  feet  high, 
and  18  feet  wide,  with  the  greatest  length  from  southwest  to  northeast. 
From  No.  7  to  No.  8  is  100  feet.  No.  8  is  140  feet  long,  3  feet  high,  and 
20  feet  wide.  Fifty  feet  from  the  south  end  of  this  mound  is  a  black- 
oak  tree  3  feet  in  diameter,  and  standing  in  the  middle  of  the  mound. 
This  mound  is  100  feet  west  of  the  bluff  of  Si>oon  River.  The  bluff  is 
40  feet  in  height  at  this  place  and  very  precipitous. 

In  conipanj*  with  Mr.  W.  J.  Morris,  I  made  a  cross-cut  in  this  mouud 
to  the  original  soil.  At  every  spadeful  we  would  bring  up  flint  chips, 
and  we  found  several  pieces  of  trap-rock,  some  of  them  ]>oiished  on  one 
side.  In  accordance  with  the  usnal  rule  here,  of  computing  sixteen 
growths  to  the  inch,  I  measureil  on  one  si<le  of  the  center  of  the  tree. 
(This  is  the  rule  here  for  black  oak.)  Around  the  mound  when  the 
leaves  are  off  are  great  quantities  of  flint  chips. 

We  made  a  slight  examination  of  Nos.  6  and  7,  and  found  nothing 
excepting  traces  of  ashes  and  charcoal.    On  opening  No.  3,  at  a  depth  of 

2  feet  I  found  ashes,  at  2^  feet,  6  to  8  inches  of  charcoal  and  ashes,  ac 

3  feet  hard-packed  eartb.  At  3  feet  3  inches  I  found  two  skeletons 
with  all  the  bones  ver^^  much  decayed  excepting  the  teeth*  and  these 
were  not  worn  by  the  owner  for  probably  thirty  years.  I  opened  2  and 
1  and  found  nothing.  All  the  mounds  have  the  appearance  of  having 
been  built  at  the  same  time  and  by  the  same  people.  Spoon  River  ac 
this  point  is  100  feet  wide.  I  found  no  <lepressions  from  whence  the 
material  of  which  these  mounds  are  built  was  taken. 
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By  ACG.  A.  FoERSTK,  of  Dayton  Ohio. 

The  country  west  of  Dayton  is  subject  Co  inundation  oa  the  piut  of 
the  Miami  River  during  the  spring  freshets.  The  city  recently  con- 
structed levees  to  protect  tlie  kind  within  its  cori>oration,  which  inciuiies 
•CHue  eom-flelds  extending  for  a  mile  along  the  west  bank  of  the  river. 
For  this  entire  distance!,  the  construction  of  the  levee  necessitated  xhe 
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removal  of  about  2  feet  of  the  surface  earth  for  quite  a  distance  on  either 
side  of  the  embankment.    Fragments  of  pottery  were  here  found  by 
Mr.  Chester  Kiehl,  and  were  readily  identified  as  being  Indian  work.. 
This  gentleman  invited  a  few  acquaintances  to  assist  him  in  his  excava- 
tion, which  led  to  some  interesting  results. 

The  pottery  was  found  at  an  almost  uniform  distance  of  3  feet  be* 
neath  the  original  surface  of  the  earth,  associated  with  the  bones  of  the 
buffalo,  the  deer,  and  the  elk,  known  to  have  been  common  in  this  valley. 
Several  human  skeletons  have  also  been  found,  which,  at  first,  led  to 
the  belief  that  a  burial-ground  had  been  discovered,  but  the  following 
facts  induce  an  opposite  opinion  :  The  heaps  of  ashes  were  found  at  a 
uniform  depth,  and  usually  contained  the  pottery,  which  was  mostly  in 
fragments.  The  skeletons  were  found  at  the  same  depth,  but  were  ex- 
tremely few  in  number  when  compared  with  the  number  of  ash-piles- 
and  ])ottery  and  implements  found  in  their  vicinity,  since  the  latter 
would  necessarily  fall  under  the  head  of  articles  buried  with  the  dead 
to  be  of  use  in  the  other  world ;  however,  there  were  too  many  relics, 
too  scattered,  to  appear  to  have  been  buried  there.  This  was  probably 
"  an  ancient  village,  the  tribe  of  which  i»erished  or  left,  and  the  place  was 
.  afterwards  covered  by  the  heavy  sediment  of  the  river  during  inunda- 
tion. The  skeletons  are  probably  those  of  a  later  race  buried  here,  or 
those  of  the  old  inhabitants  whose  bodies  remained  on  the  ground  after 
some  great  warfare. 

The  removal  of  earth  for  the  levee  considerably  lightened  the  labor 
of  excavation,  and  resulted  in  the  finding  of  more  relics  than  would 
otherwise  have  been  attainable.  Some  idea  of  their  antiquity  may  be 
gained  by  learning  that  they  were  found  2  feet  beneath  the  surface 
and  that  more  than  2  feet  must  be  added  to  this  depth  to  make  allow- 
ance for  the  removal  of  earth  for  the  neighboring  levees. 

A  large  number  of  mussel  shells,  belonging  to  the  species  of  Unio  verru- 
cosusj  Barnes,  were  found  with  holes  cut  into  shell,  large  enough  for 
the  introduction  of  a  finger.  The  valves  in  this  condition  were  prob- 
ably used  as  earth  and  sand  scrapers,  taking  the  place  of  shovels,  prob- 
ably also  as  skin  scrapers,  for  which  they  are  adapted.  Placing  the  finger 
through  the  hole,  and  the  back  of  the  valve  against  the  palm  of  the- 
hand,  it  can  be  held  with  ease  and  firmness.  Some  of  the  scrapers  had 
become  calcined  by  exposure  to  fire,  and  were  found  iu  an  imperfect 
condition  throughout  the  ash  layer. 

The  carapax  of  the  lady  turtle,  Chrysemys  marginata,  was  found  in 
several  instances,  the  plastron  having  been  removed.  In  this  condition 
it  could  be  used  as  a  drinking  cuj),  the  handfonie  green  color  variegated 
with  yellow  and  red  making  it  a  pretty  object.  Near  Cincinnati,  the 
shell  of  this  turtle  has  been  found  pierced  by  two  holes,  which  undoubt- 
edly enabled  the  Indian  to  use  it  as  a  pretty,  although  cumbersome,  or- 
nament. 

A  few  arrow  heads  made  of  chert  were  either  triangular  in  shape  or 
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of  an  (»longate<l  tbrm  urising  from  ;i  square  Imse.  They  are  made 
of  ii  <rhert  common  iit  Flint  Hiflge,  in  the  sontheastern  i)art  of  Licking 
( •onnt»'.  This  station,  l>elonj:»ing  to  the  lower  coal  measures  of  the  Cur- 
honiferonrt  i>eriod,  <M>nsists  of  a  layer  of  limestone  containinip^  many 
fiuartz  <Tystals  an<l  iio<inles  of  chert.  The  latter  w<^re  sonp^ht  by  the 
IihlianvS  far  iiimI  wide,  who  ciame  to  tliis  statior.  and  mineilfor  the  chert^ 
*Mnployi?i<x  it  for  their  arrow  and  s]>ear  heads.  Holes  and  excavations 
still  exist,  ])ointin.(r  hack  to  a  time  when  this  was  the  common  center, 
for  hundreds  of  miles,  of  the  Indians  hordes,  intent  on  the  material  so 
risefnl  in  ^aininjj  their  sustenance  and  asserting  their  sway  amonfi:  the 
native  tnl)es.  It  was  therefore  not  an  nncx])ecte<l  discovery  to  tind 
that  the  arrow  heads  above  inentioned  belonged  to  the  same  class  of 
cherts  as  those  found  at  Flint  l^idt^c. 

A  few  of  the  bone  implements  commonly  in  use  by  the  Indian  tril>es 
were  found.  One  of  the  heavy  implements  made  iVom  t»lk  antlers,  usu- 
ally i*alled  awls,  had  the  lar;::er  extrennty  hollowed  out  for  a  distance 
of  about  2  in<'lies,  and  four  holes  were  drilled  int<»  this  <*nd  from  opjio- 
site  sides,  so  that  the  instruments  coidd  be  <!onveniently  fastened,  b\- 
means  of  a  thonpf,  to  a  belt  or  to  the  wnst.  If  this  instrumeut^  10 
inches  Ion jx.  ^^ith  a  <*oarse  point,  was  indeed  use<l  its  an  awl.  another 
implement  of  bone,  of  the  same  length,  but  lonj^,  narrow,  and  quite  flat, 
showinjx  at  one  end  that  it  had  once  been  lonj^jer  as  well  as  pienunl.  may 
have  formed  the  needle  by  means  of  which  the  hi<!e  was  sewinl  toj^ether 
after  the  awl  had  done  its  work.  This  needh*  wasevidentiv  made  from 
the  rib  of  some  animal.  Another  piece  of  bone,  pointed  at  one  en<l.  may 
be  called  an  aw!  or  an  eveless  needle.  It  was  onlv  2  inches  Ion;;.  A 
fractured  Ixme.  j)ointed  at  one  end  and  about  i.jt  ineiies  lonjr,  couhl 
scarcely  have  l>een  anyiliiu'jf  but  an  awl.  Qiute  a  sincfular  implement, 
made  of  an  antler  point,  rounded  ami  -jmooth«>il  as  well  ashoUowetl  lUii 
at  the  lar^xer  extremity,  is  without  ih>ubt  an  aiTow  [Mjint,  antl  the  points 
are  tbun«i  in  Ohio  of  anv  size  between  1  and  1  inches.  This  suL';resteil 
the  idea  that  altliounrh  ji^e  jH>intiMl  instruments  maile  from  eik  antlers 
are  ordinarily  to  be  con^^idered  as  awls,  the  peculiar  sfiecimen  above 
de««crilw'd  may  have  been  used  as  a  spear  hejul,  the  holes  bein^  useful 
in  iasr»Miiuir  it  to  the  spear  shatY. 

yfnrfjuu'lhi  tipit'hw,  a  amriue  shell.  fi>und  •u)!y  in  rhe  Trulf  of  Mexico 
and  The  uei'jhborinor  Atlantic,  was  found  about  the  iiei*k  «if  «)ne  of  the 
skeleto!i<.  AlvMit  thirty  of  these  hauilsome  little  shells  were  pickeil 
up  which  iiad  o!u-e  formed  a  necklace  in  connection  with  some  ^sheil 
lv*ads  imfuediatelv  to  be  described.  The  m*irjinei'tJM  had  bt»eu  i#ien'eil 
by  rubbinu:  the  a]"M?x  of  the  shell  oblinuely  on  >ome  stone  until  the 
chamb«^r^  of  the  ^hell  were  exp<)Hed.  after  which  they  oonhF  be  reaiiily 
threaded. 

The  rest  of  the  shell  heads  show  more  artistic  skill.  They  are  small, 
round,  and  mivle  from  some  larger  shells,  probably  the  common  umiM 
of  the  river.    The  lar^e.^t  were  only  oneeii^hth  of  an  inch  large*  and  tiie 
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smallest  about  one-tenth  of  an  inch.  Of  these  beads  aboat  one  hundred 
and  seventy-five  were  found.  They  were  generally  flat  at  the  ends,  the 
plates  of  shell  structure  extending  lengthwise,  the  sides  were  either  im- 
perfectly cylindrical  or  a  slight  attempt  was  made  toward  rounding 
hem  off  as  in  modern  glass  beads.  The  interesting  feature  is  the  man- 
.icr  in  which  the  holes  are  drilled.  They  consist  of  two  concave  oi)en- 
ings,  one  from  each  end,  having  the  opening  towards  the  center  of  each 
bead,  the  narrowest  diameter  showing  that  the  holes  were  drilled  from 
both  sides,  the  openings  meeting  in  the  center.  If  the  hole  had  been 
drilled  from  one  side  alone  the  form  Of  the  opening  would  have  been 
that  of  a  hole  large  at  one  end  and  smaller  at  the  other. 

The  only  Indian  skull  which  was  at  all  well  preserved  presented  the 
ordinary  features  of  an  Indian  head.  It  had  a  flattening  of  the  occiput 
on  the  left  side  of  the  head,  in  which  it  difi'ers  from  ordinary  cases  of 
compression  where  the  flattening  is  regular  and  exactly  on  the  back  of 
the  head,  not  towards  either  side.  Skull  flattening  is  now  known  to 
be  a  common  practice  among  the  lower  types  of  men  ;  it  is  even  prac- 
ticed at  present  near  Marseilles,  in  France,*  where  it  is  probably  a  relic 
of  barbarism  dating  back  to  the  Huns,  who  themselves  obtained  it  from 
an  Asiatic  source.  The  practice  is  said  to  be  of  Mongolian  origin,  and 
is  mentioned  by  early  Greek  and  Boman  authors.  The  flattening  in 
the  present  instance  was  caused  by  the  cradle-board,  to  which  the  In- 
dian in  his  infancy,  while  his  skull  was  still  soft,  had  been  tied.  The 
pressure  of  the  hard  board  upon  the  soft  head  caused  the  flattening. 
The  cradle-board  is  a  well-known  factor  in  the  Indian's  life,  and  is 
frequent  in  illustration  of  the  Indian  squaw  with  her  dusky  papiK>ose. 

The  potter}'  fragments  \s  ere  quite  abundant,  especially  so  in  the  ashes 
and  in  their  immediate  vicinity.  .  The  pieces  seemed  rarely  to  belong 
together,  and  no  entire  pots  were  found,  which  would  lead  to  the  infer- 
ence that  the  fragments  were  the  remains  of  pets  accidentally  broken, 
the  larger  pieces  being  thrown  away,  the  smaller  ones  remaining  in  the 
ashes,  so  that  the  broken  pieces  can  rarely  be  restored.  The  pottery  of 
Indians  is  well  known  to  have  been  the  work  of  their  women.  Its 
(luality  varied  considerably,  but  in  general  it  may  be  said  to  have  be- 
come ruder  in  proportion  to  the  distance  of  the  tribes  from  Central 
America,  the  great  aboriginal  art  center.  Ohio  art  is  of  quite  a  low 
character,  ornamentation  being  usually  restricted  to  simple  geometrical 
figures  consisting  of  i)arallel  lines,  either  straight  or  curved,  which  meet 
each  other  at  various  angles.  The  vast  majority  received  no  ornamenta- 
tion whatever,  and  attempts  at  figures,  human  or  of  animals,  are  exceed- 
ingly rare,  ^o  atten)i)t^  at  glazing  were  made;  in  a  few  specimens  a 
gloss  is  found,  due  to  vitiifaction  of  the  silicious  element  contained  in 
the  clay  used.  No  attempt  at  coloring  is  apparent,  the  variation  of 
color  being  due  to  the  soil  and  materials  used,  and  accidental  rather 
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than  intentional.  The  colors  are  confined  to  red,  caused  by  oxides  of 
iron;  grayish- white,  due  to  the  use  of  "blue  clay";  and  a  very  dark 
brown,  the  clay  not  being  pure,  but  mingled  with  vegetable  materials* 

The  custom  of  burial  in  vases  seems  not  to  have  been  practiced  by 
the  Ohio  savage,  so  that  the  pottery  all  belongs  to  the  akeek  type. 
The  akeek  is  a  vessel  rounded  at  the  base  and  destinetl  for  use  as  a 
sand  bath,  being  placed  in  the  heated  sand  and  ashes,  over  which  a  tire 
had  previously  been  kindled.  The  akeek  had,  therefore,  no  use  for  legs, 
and  did  not  receive  any.  The  edge  of  the  pots  generally  Hared  out  a 
little,  but,  to  aid  the  Indian  in  removing  his  akeek,  he  thickened  the 
lips  at  various  parts  of  the  circumference  and  allowed  it  to  project  a 
little;  this  served  as  a  handle.  The  large  and  coarser  pottery,  des- 
tined to  be  hung  over  a  continued  fire,  was  pierced  by  holes  not  far 
from  the  edge,  generally  two  holes  a  few  inches  apart,  accompanied  by 
a  similar  set  on  the  opposite  side.  In  some  cases  little  handles  are  at- 
tached near  the  lip  of  the  pot,  through  which  curtIs  might  be  passed. 
Usually  these  are  four  in  number  and  are  placed  at  equal  distances  on 
the  edge  of  the  akeek.  In  this  manner  the  akeeks  were  readily  sus- 
pended from  the  apex  of  a  tripod  formed  by  branches  of  trees.  In 
vessels  not  intended  for  suspeiision  these  handles  are  reduced  to  one  or 
two,  which  allow  a  passage  of  the  finger  through  the  ring  formed  by 
the  handle.  In  those  destined  for  suspension,  the  handles  as  well  as 
the  holes  usually  do  not  readily  admit  the  passage  of  a  finger,  these 
having  evidently  been  designed  only  for  cords.  The  necks  of  all  these 
pots  are  contracted ;  many  necks  end  with  this  contraction,  but  most 
of  them  flare  out  again  into  something  of  a  lip.  A  very  unique  pot,  or 
drinking  cup,  of  the  former  type  was  found  with  a  depth  of  about  3^ 
inches,  which  contracted  at  the  mouth  to  only  2^  inches.  Its  average 
thickness  was  about  five-sixteenths  of  an  inch,  but  in  order  to  form  the 
lip  the  edge  had  been  thinned  out  by  pressure  between  the  edge  of  the 
fingers  until  it  was  only  two-sixteenths  of  an  inch  in  thickness.  The 
finger  marks  are  still  visible.  In  some  cases  no  attempt  at  a  distinct 
lip  wa«  made,  the  edge  of  the  pot  being  merely  smoothed  and  rounded 
ofi*.  The  height  in  civilization  reached  by  the  Indians  here  concerned, 
however,  seemed  to  require  at  least  a  rim  to  his  pot,  even  if  all  other 
ornamentations  failed.  This  was  formed  by  doubling  back  the  edge  of 
the  pot  for  a  short  distance  so  that  it  formed  a  somewhat  broad  ring 
about  the  upper  edge  of  the  pot.  This  was  either  left  plain  or  orna- 
mented with  the  rest  of  the  vessel. 

Ornamentations  are  usually  plain,  and  even  the  most  elaborate  works 
show  but  little  knowledge  of  proportion  in  drawing.  It  may  be  divideil 
into  incidental  and  intentional.  The  incidental  art,  although  not  evinc- 
ing any  skill  on  the  part  of  the  Indian  as  far  as  artistic  matters  are  con- 
cerned, was  none  the  less  effective,  and  led  to  a  principle  in  their  art 
which  showed  considerable  taste.  I  refer  to  the  matter  of  relief.  The 
Indian  without  the  aid  of  a  potter's  wheel,  and  relying  mainly  upon  his 
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hands  as  a  potter,  took  recoarse  to  many  a  device  to  form  bis  clay. 
Common  in  the  south  was  the  molding  of  his  work  over  a  gourd  and 
then  bamiug  out  the  gourd  by  means  of  fire.  In  the  north  the  clay  was 
often  molded  in  a  bag  made  from  the  coarse  fibers  of  some  plant,  proba- 
bly firom  the  fibrous  bark  of  some  tree.  On  burning  the  vessels  impres- 
sions were  left  of  the  bag,  sometimes  even  of  the  nature  of  its  woof.  In 
a  fine  specimen  found  at  our  diggings  even  the  individual  fibers  have 
left  their  impress ;  on  the  other  hand  a  piece  found  about  7  miles  away, 
in  a  southeasterly  direction,  along  the  same  river,  shows  very  plainly  a 
series  of  parallel  threads  a  short  distance  apart,  crossed  vertically  by 
an  abundance  of  threads  which  are  placed  side  by  side.  This  is  the 
plan  of  some  *' mound  builder's"  cloth  found  in  the  same  neighborhood, 
and  illustrates  the  manner  of  work.  Baskets  of  willow  and  of  wood 
splinters  are  sjiid  to  have  been  used.  Some  few  pieces  of  pottery  found 
with  the  rest  may  have  been  molded  in  this  manner,  but  the  impres- 
sions left  are  not  plain  enough  to  determine  this  with  certainty.  On 
the  other  hand  bark  impressions  are  very  common,  some  of  which  might 
l)ossibly  belong  to  bark-basket  work,  but  a  careful  study  makes  me  be- 
lieve that  most  of  the  bark  impressions  were  made  in  order  to  make  th6 
pot  look  more  beautiful  than  it  would  with  a  plain  surface.  Basket 
work  would  require  that  the  impressions  should  occasionally  cross  each 
other,  which  they  rarely  do.  Again,  these  impressions  commonly  ap- 
pear about  the  necks  of  pots,  a  place  which  derives  its  shape  from  the 
hand,  as  may  be  seen  from  the  dehcate  curves  there  necessary,  at  least 
in  the  finer  pots,  and  it  would  be  too  much  to  assign  this  delicateness 
to  the  forming  baskets,  especially  as  the  neck  is  generally  smooth, 
owing,  no  doubt,  to  contact  with  the  fingers  while  the  neck  was  being 
molded.  Again,  the  bark  marks  appear  on  the  rim  of  the  vessels,  a 
place  usually  formed,  not  in  contact  with  the  basket,  if  there  be  any,  but 
by  the  fingers. 

The  edge  of  the  vessel,  according  to  modem  notions  of  pottery,  is 
-fashioned  last,  and  after  the  neck  has  been  contracted.  After  the  edge 
is  turned  over  to  form  the  rim,  the  inside  surface  thus  exposed  forming 
the  rim  on  the  outside,  should  manifestly  have  no  back  markings,  but 
the  contrary  is  the  case.  Again,  the  handle,  fashioned  by  hand  and 
afterward  stuck  on,  often  has  bark  markings  on  the  outside  of  the  curve, 
sometimes  within.  I  have  been  thus  explicit  in  order  to  show  that  much 
of  this  bark-marking  is  a  matter  of  art,  not  of  accident,  and  that  the 
object  was  the  beautifying  of  the  pot.  At  any  rate,  a  specimen  was 
found  in  which  an  attempt  of  bark  imitation  was  made  by  means  of 
some  shari)-pointed  instrument,  which  made  the  surface  look  more  hand- 
some than  a  mere  bark  impression  would  have  done.  The  lines  of  this 
instrument  intersect  each  other  at  angles  impossible  in  bark  impres- 
sions of  the  character  here  represented. 

The  idea  of  relief  having  once  been  gained,  it  could  readily  be  ap- 
plied in  other  ways,  the  most  successful  being  the  work  on  the  pots 
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found  at  La  Porte,  Ind.,  in  which  a  relief  is  produced  by  the  punches  of 
a  square-pointed  stick;  against  this  the  lines,  curved  and  of  various 
pattern,  stand  out  more  beautiful  by  far  than  if  cut  on  a  plain  surface. 
The  idea  of  bark  impressions  which  led  to  their  use  as  a  matter  of  re- 
lief, did  not  forbid  the  dra\^ing  of  figures  on  a  plain  surface  when  taste 
seemed  to  require  it. 

The  geometrical  figures  on  pots  are  mostly  confined  to  the  neck  .and 
its  border  or  rim.  In  manj'  cases  a  mere  stick  may  have  been  used  to 
cut  in  the  lines,  but  in  the  best  work  the  clay  seems  to  have  been  gouged 
out  by  some  pointed  instrument,  probably  by  a  pointed  bone  which 
had  first  been  fractured  so  as  to  expose  the  hollow  interior,  and  then 
smoothed  down  so  as  to  leave  a  groove  at  the  end.  A  hollow  stick  was 
also  eflfectively  used  to  make  small  circular  dots  by  waj'  of  ornament; 
these  often  left  a  little  elevation  in  the  hole,  owing  to  the  softness  of 
the  pith.  The  figures  themselves  may  readily  be  reduced  to  a  few  sim- 
ple plans  as  far  as  pots  discovered  near  Dayton  were  concerned.  A 
common  form  is  to  have  various  oblique  lines  met  by  other  oblique 
lines  at  an  angle  usually  not  far  from  00  degrees.  Another  figure  was 
to  have  a  series  of  parallel  wavy  lines  crossed  by  others  of  the  same 
character.  The  use  of  a  single  wavy  line  is  very  rare,  and  in  the  case 
discovered  was  accompanied  by  a  series  of  dots.  The  ornaments  of 
the  border  are  somewhat  similar,  allowing  also  a  very  effective  one, 
made  by  pressing  a  stick  obliquely  against  the  edge  of  the  rim,  as  many 
ladies  ornament  their  pies.  The  dots  made  as  described  above  were 
placed  wherever  they  were  thought  to  be  effective,  and  often  without 
any  particular  arrangement.  Little  more  can  be  said  of  this  pottery, 
excepting  that  the  clay  was  mingled  with  fine  gravel-sand,  pounded 
quartz  rocks,  pounded  gneiss,  containing  abundance  of  mica,  more  rarely 
with  pounded  shells.  This  practice  is  well  known  to  have  been  done 
with  a  desire  to  prevent  cracking  and  fracturage  during  the  baking 
process.  The  finest  and  thinnest  pottery  is  about  one  eighth  of  an  inch 
thick,  and  contains  only  fine  particles;  the  coarsest  and  thickest  pot-' 
tery  is  often  one-half  of  an  inch  thick,  and  contains  coarse  pieces  of 
quartz,  sometimes  an  eighth  of  an  inch  to  three-sixteenths  in  diameter. 
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By  J.  P.  MacLean,  of  Hamiltont  Ohio, 

Butler  County,  Ohio,  is  situated  in  the  southwestern  part  of  the  State, 
and  joins  the  State  of  Indiana.  Through  it  passes  the  Great  Miami 
Biver  in  a  southerly  direction.  It  contains  numerous  remains  of  that 
people  known  as  the  <<  Mound  Builders,"  among  which  are  not  less  than 
two  hundred  mounds,  varying  in  height  from  18  iuohea  to  43  feet 
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These  moands  and  the  general  surface  of  the  country  have  afforded  not 
less  than  two  hundred  thousand  implements  belonging  to  pre-bistorio 
times,  and  every  succeeding  year  adds  to  the  number.  When  it  is  con- 
sidered that  the  county  contains  but  291,000  acres,  including  waste 
land  caused  by  streams  and  wood-land,  the  yield  of  implements  must 
be  regarded  as  remarkable.  The  plow  turns. up  a  vast  number  every 
year,  as  though  the  supply  was  undiminished. 

The  tumuli,  located  on  the  second  and  third  river  terraces,  have  never 
been  systematically  explored.  The  plow  has  been  instrumental  in  turn- 
ing out  many  relics  from  the  mounds,  and  curiosity-seekers  have  obtaiued 
many  specimens  by  digging  into  them,  but  without  taking  note  of  the 
layers  forming  the  tumuli.  Most  of  the  relics  have  been  taken  near  the 
surface  of  the  mound,  and  consist  of  arrow  and  spearheads,  axes,  pestles, 
mortars,  pottery,  &c.  A  mound*  situated  in  Fairfield  Township  was 
partially  taken  down ;  and  in  removing  the  earth  there  was  found  a  thin 
copper  breast  plate,t  6^  inches  long,  and  3|  inches  wide  at  one  end,  and 
4}  inches  at  the  other.  iN^ear  the  center  are  two  perforations  an  inch 
apart,  broader  on  one  side  than  on  the  other.  The  implement  was  ham- 
mered out  cold.  One  side  is  partially  covered  with  verdigris.  From 
one  of  the  three  mounds  on  the  commanding  hill  in  section  0,  Saint  Clair 
Township,  there  was  plowed  up,  in  1855,  four  copper  hatchets,  (>  to  9 
inches  long,  and  4  to  2  inches  wide.  From  a  mound  (location  not  now 
known)  James  McBride  procured  the  representation  of  the  head  of  a 
bird,}:  somewhat  resembling  the  toucan.  It  was  made  out  of  clay,  and 
seemed  originally  to  have  been  attached  to  some  vessel. 

A  few  of  the  mounds  have  been  entirely  removed  .and  the  contents 
noted.  In  grading  for  the  Cincinnati,  Ilamilton  and  Dayton  Railroad, 
it  was  found  necessary  to  cut  through  the  large  mound  in  section  11, 
Ma<lison  Township.  This  mound  was  not  only  cut  in  two  through  tho 
center,  but  the  grfide  of  the  road  bed  went  below  the  original  surface 
of  the  ground.  At  the  bottom  of  this  tumulus  and  under  the  apex  were 
found  human  bones  and  chert  implements.  With  the  bones  was  found 
cloth.  The  cloth  had  the  appearance  of  having  enveloped  tbe  skeleton. 
The  fabric  was  composed  of  some  material  allied  to  hemp,  and  the  sep- 
aration between  the  fiber  and  the  wood  was  as  thorough  as  at  this  day 
by  the  process  of  rotting  and  hackling.  During  the  year  1881  I  exam- 
ined some  of  this  cloth,  then  in  the  possession  of  Thomas  Doner,  a  drug- 
gist, of  Dayton,  Ohio.  I  found  the  thread  to  be  coarse,  uniform  in  size, 
and  regularly  spun.  In  grading  for  a  roadway  in  Wayne  Township,  it 
was  found  necessary  to  cut  away  the  greater  portion  of  a  mound  in  section 
24.  At  the  base  of  the  mound  occurred  a  human  skeleton  in  an  extended 
position.  Lying  upon  the  chest  of  the  skeleton  was  a  spear-head,  com- 
posed of  blue  chert,  nearly  6  inches  in  length  and  2  inches  in  width 


"Ancient  monuments  of  tbe  Mississippi  Valley,  Plate  xxx,  No.  1. 
t  Figured  in  '*  Mound  Builders,"  page  164. 
t  Ancient  monuments,  page  194. 
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just  below  the  barbs,  the  whole  beiug  symmetrical.  Mr.  Kichard  Brown 
removed  a  mound  in  Ross  Township,  and  beneath  the  mound  and  under 
the  original  surface  of  the  ground  he  found  a  badge  of  authority*  com- 
posed of  cannel-coal.  It  is  perfectly  symmetrical  and  finely  finished. 
The  two  wings  are  divided  into  halves  by  a  ridge  extending  the  whole 
length  of  the  implement.  At  the  corners  of  the  wings  are  knobs.  At 
the  center  it  is  narrow,  thick,  and  arched,  but  broad  at  the  wings;  the 
extreme  length  being  8|  inches  and  the  greatest  width  3}  inches.  Fear 
the  center  are  two  perforations  1^  inches  apart,  the  greater  diameter  of 
the  x>erforation8  being  on  the  under  side. 

Many  skeletons  have  been  taken  from  the  mounds.  In  some  cases 
several  have  been  found  together,  forming  a  circle,  the  crania  being 
at  the  center.  The  cranium  taken  from  an  ash-pit  in  a  mound  in 
Liberty  Township  fell  into  my  possession,  and  in  due  time  I  presented 
it  to  the  Smithsonian  Institution.  It  was  in  a  perfect  state  of  preser- 
vation, and  exhibited  all  the  characteristics  constituting  Indian  crania. 

Under  the  direction  of  the  Smithsonian  Institution,  I  undertook  the 
examination  of  some  of  the  tumuli  during  the  summer  of  1883.  The 
first  to  examine  was  the  group  located  on  Sec.  21,  Boss  Township.  This 
group  is  figured  in  "Ancient  Monuments,"  page  170.  Although  I  had 
visited  this  group  on  a  previous  occasion,  I  had  yet  never  examined 
them  carefully  until  July  25, 1883,  when,  in  company  with  Hon.  W.  H. 
Harr,  judge  of  probate,  I  commenced  an  exploration.  The  mounds  as 
represented  in  "Ancient  Monuments"  are  not  a«  we  found  them.  We 
noticed  that/,  a,  and  d  (see  Fig.  1),  are  still  to  be  seen,  although/has 
been  plowed  down ;  but  as  the  composition  of  the  mound  is  different 
from  the  surrounding  surface  it  is  plainly  visible.  As  to  2^  and  o  there 
is  no  trace  whatever.  The  soil  gives  not  the  least  indication  that  there 
had  ever  been  there  two  mounds.  If  composed  of  either  clay  or  ashes 
OT  both,  it  would  seem  that  some  trace  would  be  left  Years  of  cul- 
tivation would  as  easily  have  obliterated  /  as  6  and  c.  There  is  no 
just  reason  why  g  and  h  should  have  been  left  out  of  the  plan,  for 
-evidently  they  constitute  a  part  of  the  group.  When  surveyed  origin- 
ally the  five  small  mounds  surrounding  the  large  one  ranged  from  4  to 
10  feet  in  height ;  the  largest  of  the  five  would  now  hardly  reach  4  feet 
The  mound  g  is  449  feet  easterly  south  of  the  largest  of  the  group,  and 
has  an  altitude  of  7  feet,  by  65  feet  diameter  at  the  base.  At  a  distance 
of  220  feet  southeast  ofg  is  the  mound  h\  6  feet  high  by  50  feet  diameter 
at  the  base. 

This  group  is  located  6  miles  southwest  of  Hamilton,  on  an  irregular 
tract  of  land,  constituting  the  highest  point  in  the  township.  Declivi- 
ties present  themselves  on  every  side.  The  largest  mound  of  the  group 
is  26  feet  high,  and  from  its  summit  a  fine  view,  extending  many  miles 
in  every  direction  of  the  surrounding  country  can  be  obtained.    About 

*  Fignred  in  *' Mound  Builders,"  page  167. 


•     MOUNDS  IN  BUTLER  COUNTY,  OHIO.  847 

the  year  1820  a  shaft  was  sunk  into  this  mound  by  treasure-seekers,  in 
hopes  to  find  a  chest  of  money.  The  tunnel  was  started  on  the  north 
side  about  half  way  tip  the  slope,  and  ran  downwards  at  an  angle  of 
thirty-five  degrees  for  a  distance  of  30  feet,  when  the  center  was  reached, 
from  which  point  it  was  carried  eastwardly  several  feet.  It  was  related 
at  the  time  of  the  excavation  that  the  center  gave  the  appearance  of 
having  once  been  a  hut  formed  of  leaning  timbers.  Within  this  vault 
were  found  a  stone  back-wall,  coals,  ashes,  and  human  bones.  The 
mound  is  now  being  removed  in  order  to  make  fills  in  the  field.  The 
material  is  being  taken  from  the  east  side.  At  this  point  is  a  perpen- 
dicular side  of  10  feet.  The  explored  earth  shows  a  large  percentage 
of  a«hes,  the  face  having  a  whitish  color. 

After  taking  a  complete  survey  of  the  mounds  we  concluded  to  open 
mound  e.  Into  it  we  dug  a  trench  32  teet  long  and  3  feet  wide,  and  sink- 
ing it  to  the  original  surface  or  undisturbed  earth.  We  commenced  at 
the  east  side  and  ran  the  drift  west,  bearing  a  little  to  the  south.  Six 
inches  below  the  surface  of  the  mound  we  struck  a  bed  of  fine  ashes. 
At  the  southwest  side  we  can^e  upon  a  circular  bed  of  ashes  44  inches 
in  depth.  Within  this  bed  and  irregularly  distributed  were  small 
pieces  of  charcoal  and  occasional  small  burned  limestone  pebbles.  Near 
the  bottom  of  the  bed,  or  50  inches  below  the  apex  of  the  mound,  were 
two  separate  pieces  of  fire-baked  clay,  both  of  which  appeared  to  be 
regular  in  shape  but  were  destroyed  by  the  pick.  One  of  them  had 
been  regularly  bored,  the  aperture  not  extending  through,  and  point- 


^ 
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Fig.  1.— Group  of  Monnds,  Ross  Township,  Ohio. 

ing  at  the  bottom  as  though  bored  by  some  large  gimlet.  Near  by  was 
a  burnt  limestone  6  inches  wide,  7  long,  and  one-half  thick.  No  other 
stones,  save  pebbles,  were  seen.  That  this  mound  had  never  been 
opened  before  was  witnessed  by  the  innumerable  traces  of  roots  which 
we  saw  everywhere  in  the  trench. 

The  mounds  g  and  h  presented  evidence  that  they  had  been  recently 
opened.  Upon  inquiry  we  learned  that  they  had  been  excavated  dur- 
ing the  fall  of  1882.  No  relics  were  taken  from  either  mound.  Below 
the  apex,  and  upon  the  original  surface  of  the  ground,  occurred  in  each 
an  altar,  composed  of  stone,  3  feet  in  diameter  and  circular  in  form, 
with  a  depression  in  the  center.    In  the  center  of  the  altar  of  g  was  a 
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large  broken  bowlder,  covered  by  a  layer  of  fine  ashes.  Witbin  this 
bed  of  Hsbea  was  a  large  charred  iiitce  of  wood. 

A  ditcli,  J  t,  is  easily  traced,  wliicli  seems  to  bave  escaped  all  pre- 
vious observers.  Whether  it  was  theiuteiitioti  to  carry  this  ditch  aronnd 
the  cluster  of  mounda,  or  was  simply  a  depression  letl  after  excavating 
for  the  earth  iu  order  to  construct  the  mounds,  it  would  be  difficult  to 
tell.  Between  the  mounds  e  and  g  there  is  quite  a  dejiressiou  estending 
from  tlie  northeast  to  the  sfuithwest,  as  though  it  bad  been  purposely 
hollowed  our.  The  ditch  does  not  seem  to  be  accidental,  for  it  is  not 
only  placed  a  little  above  the  deepest  part  of  the  depression  but  its 
curve  is  regular.  It  might  be  fair  to  conclude  that  the  ditch  was'an 
afterthought,  and  it  was  the  linal  inteutiou  to  carry  a  circular  wall 
around  the  group,  excluding  g  and  h. 

In  Ancient  ^lonnnients  of  the  Mississippi  Valley,  Plate  xi,  Fig.  3,  is  a 
representation  of  an  earthwork  washed  by  the  Great  Miami,  a  descrip- 
tion of  which  occurs  on  ))age  30.  In  the  diagram  is  a  mound  marked 
"  10  feet  high."  On  the  7th  and  8th  days  of  August,  18*f,  with  snfli- 
cient  help,  I  opene<l  this  mound.  A  general  survey  of  the  iuclosure 
shows  it  to  be  rolling,  with  prominent  knolls  here  and  there.  The 
whole  field  was  matted  with  a  very  heavy  growth  of  clover.  The  land 
is  exceedingly  fertile.  From  the  productions  of  this  one  field,  a  largo 
family  of  children  was  brought  to  the  years  of  maturity.  The  soil  is 
black  loam  mixed  with  sand.  At  almost  any  point  fnigments  of  pottery 
maybe  picked  up.  This  pottery  is  compo.sed  of  burnt  clay  intermiunled 
with  crushed  fragments  of  the  shell  of  the  iniio. 

The  mouud  does  not  lie  in  the  place  it  is  put  iu  Ancient  Monuments, 
but  is  farther  removed  from  the  river.  The  excavation  was  commenced 
from  the  north  side  at  the  [loiiit  y  (Fig.  2),  and  carried  to  the  bottom  of 


unliip,  Ubio. 


the  mound  d.  The  trench  is  35  feet  long,  4  wide,  and  at  the  center 
of  the  structnre  9  feet  deep.  Before  commencing  the  mouud  proper, 
the  builders  scooped  away  the  earth,  forming  it  in  the  manner  of  a 
basin.  Immediately  upon  this  bajjin  was  placed  a  layer  of  saud  con- 
tainiug  charcoal.  Over  this  was  placed  a  layer  of  charred  bark  1  inch 
in  thickness.    The  fiber  of  the  bark  was  very  coarse,  and  in  places 


MOUNDS   IN  BUTLER   COUNTY,    OmO.  849 

gave  evideDce  that  large  sheets  had  been  peeled  from  the  tree,  then 
charred,  and,  unfolded,  spread  upon  the  previous  layer.  The  charred 
bark  was  continuous,  though  not  extending  out  as  far  as  d.  This 
charred  bark  was  found  to  be  rotten.  The  first  measurements  were 
taken  at/  6,  the  depth  of  the  trench  at  this  point  being  8  feet,  the  point 
being  removed  from  the  place  of  beginning  17^  feet.  Upon  the  layer 
o^  charred  bark  was  one  composed  of  fine  charcoal  and  sand  6  inches 
thick,  c.  Over  that  was  placed  a  layer  of  charcoal  1  inch  thick.  Over- 
laying that  was  a  deposit  of  fine-grained  sand  4  inches  thick,  which 
in  turn  was  covered  by  a  layer  of  sand  and  ashes,  o,  7  inches  deep. 
Thence  a  deposit  of  sand  16  inches  thick,  p,  over  which  was  a  layer 
of  ashes  2  inches  deep,  s.  TJpon  this  was  a  formation  of  ashes  inter- 
mingled with  sand  30  inches  deep.  Over  aU  was  a  layer  of  made  soil 
more  or  less  mixed  with  sand. 

From  /^  to /as  we  descended  careful  observations  were  taken.  Upon 
the  top  of  the  mound  and  extending  through  the  layer  of  made  soil 
were  loose  limestone,  some  of  which  were  as  large  as  one  man  would 
wish  to  handle.  All  showed  evidences  of  fire.  The  next  course  was 
comx>osed  of  ashes  containing  both  soil  and  sand,  u.  Within  this  for- 
mation was  the  altar  »,  composed  of  burnt  limestone  3  feet  in  diameter 
and  circular  in  form.  Upon  this  altar  were  charred  fragments  of  the 
horn  of  &  deer.  Other  bones  of  the  deer  also  occurred,  none  of  which 
had  been  split  open.  With  these  remains  were  a  fragment  of  pottery 
and  an  implement  made  of  bone  and  one  of  horn,  the  last  being  charred. 
Some  of  the  stone  had  been  so  thoroughly  burned  as  to  break  in  pieces 
on  being  lifted  from  the  bed.  Immediately  below  the  altar  was  a  layer, 
j,  of  red  and  matted  ashes.  From  this  point  and  extending  to  the  bot- 
tom, and  resting  upon  a  layer, «,  of  ashes  was  a  bed  of  ashes  mixed 
with  charcoal  and  sand.  At  various  points  in  the  excavation  occurred 
fragments  of  bowlder,  which  had  been  broken  after  being  i)olished. 
More  of  these  fragments  occurred  near  the  center  and  bottom  than  at 
the  surface.  Similar  fragments  may  be  picked  up  in  the  adjoining  field. 
No  bones  occurred  elsewhere  than  on  the  altar,  save  in  one  instance. 
About  eight  years  ago  a  relic  hunter  took  out  a  human  skull  at  x.  What 
was  done  with  it,  or  what  were  its  characteristics  I  was  unable  to  learn. 

The  walls  of  the  inclosure,  within  which  is  the  above  mound,  removes 
a  natural  elevation,  which  has  been  taken  for  a  tumulus.  It  is  a  gravel 
mound,  and  belongs  to  the  drift  period.  From  the  apex  of  this  eleva- 
tion some  twenty  years  ago,  were  taken  five  human  skeletons.  The 
skeletons  radiated  from  a  center,  the  heads  forming  the  inner  circle. 
The  remains  were  in  a  good  state  of  preservation.  No  one  took  pains 
to  secure  them. 

It  might  be  well  to  notice,  in  order  to  be  of  service  to  investigators 
in  other  departments,  that  we  saw  clover  roots  extending  into  the 
mound  perpendicularly  a  distance  of  three  feet.    Also  7  feet  below  the 
apex  of  the  ipound  we  saw  a  nest  containing  the  common  brown  ant. 
H.  Mis.  69 54 
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The  oext  objective  poiot  was  a  moand  close  to  a  fort*  on  Bectfon 
12,  Boss  Township,  marked  a  in  Fig.  3.    This  mound  was  examined  on 


Fig.  3.— Fortified  hill,  Butler  County,  Ohio. 

August  14,  1883.  It  is  located  400  feet  south  of  the  gateway  E,  and  is 
semi-circular  in  form,  the  concave  part  facing  east.  It  is  70  feet  long 
and  32  feet  wide  at  the  base.  Its  summit  is  30  feet  .long  and  13  feet 
wide.  Until  quite  recently  it  was  covered  with  forest  trees,  but  not  of 
large  growth.  At  the  northern  extremity  I  sunk  a  trench  at  c  d  (Fig. 
4),  and  ran  it  into  the  mound  in  a  southerly  direction  a  distance  of  16 


Fig.  4.— MouQd  ou  fortified  hill,  Rou  Tonnship,  Obio. 

feet.  At  A  n  the  depth  was  5  feet.  In  the  wock  we  were  constantly 
impeded  by  roots  and  masses  of  rootlets  that  everywhere  occurred. 
The  mound  was  covered  by  clay  and  compact  soil  to  a  depth  of  2  feet. 
Under  this  was  a  layer  of  burnt  limestone  irregularly  placed  together. 
Under  the  limestone  we  came  upon  at  a  a  portion  of  a  human  skel- 
eton, imbedded  in  the  layer  or  bed  of  ashes  marked  1c,  The  skeleton 
was  in  an  extended  position,  the  feet  pointing  toward  the  northwest. 
It  appeared  to  be  lying  partially  on  the  right  side,  with  the  left  arm 
thrown  over  the  body.  I  worked  with  great  care  in  order  to  ob- 
tain these  bones  whole,  using  my  pen-knife  entirely  in  lifttng  them 
from  the  bed,  but  succeeded  only  in  obtaining  the  right  hnmenis  en- 
tire.   The  left  femur  had  been  broken  off  near  the  lower  eztavmity. 

*  Aocieot  Honiuiients,  Plata  tU. 
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The  bones  secnred  were  the  femora  humeri,  the  left  radios,  pelvis,  and 
fragments  of  ribs.  No  craniam  or  backbone  coold  be  foond.  None  of 
the  bones  would  admit  of  scientific  investigation,  save  the  right  hume- 
rus and  left  radius.    The  former  is  12|  inches  in  extreme  length. 

Under  the  ash-bed  were  three  layers  of  partially  burned  limestone, 
the  three  layers  being  15  inches  thick.  The  stone  was  regularly  put 
together  having  the  edges  to  fit  so  that  no  break  appeared.  Nothing 
occurred  between  the  three  layers.  The  bottom  layer  was  placed  upon 
the  original  surface  of  the  ground.  The  stone  was  of  good  quality  and 
still  could  be  used  for  building  purposes. 

OTHER  EXPLORATIONS. 

I  personally  opened  three  mounds  in  Franklin  Township,  Warren 
County,  Ohio.  One  of  these  occurred  on  section  23,  northwest  quarter, 
on  the  land  of  James  McLane.  The  mound  is  removed  2^  miles  from  the 
Great  Miami  and  located  on  the  side  of  the  rise  of  ground  from  the  sec- 
ond to  the  third  river  terrace.  It  has  a  commanding  view  of  the  coun- 
try to  the  northwest,  and  from  which  a  light  on  the  great  mound  at 
Miamisburg  could  be  seen.  The  mound,  to  my  certain  knowledge,  has 
been  plowed  over  for  the  last  twenty-nine  years.  It  is  low,  and  covered 
with  a  clayey  soil  mixed  with  sand.  The  apex  is  not  over  2  feet  above 
the  general  surface.  Under  the  made  land  I  struck  an  ash-bed  3  feet 
thick,  considerably  mixed  with  charcoal.  In  this  bed  I  found  a  barbed 
spear-head,  3  inches  long,  made  out  of  a  bluish-gray  chert. 

On  the  southwest  quarter,  section  22,  on  the  land  of  George  McLean, 
between  the  Franklin  and  Red  Biver  turnpike  and  the  township  line, 
are  two  mounds,  one  6  feet  and  the  other  4  feet  in  height.  Both  of 
these  I  opened,  but  in  each  was  only  an  unstratified  ash-bed,  mixed 
with  charcoal. 

The  three  mounds  above  described  are  isolated.  There  is  no  evidence 
that  they  were  used  either  for  signal  or  sepulchral  mounds.  From  the 
two  latter  a  good  view  of  the  country  in  any  direction  could  be  ob- 
tained, although  located  upon  the  third  river  terrace.  Had  they  been 
placed  one-sixteenth  of  a  mile  farther  north,  a  commanding  view  of  the 
Great  Miami  Biver  would  have  been  obtained. 


AN  BAETH-WOEK  IN  HIGHLAND  COUNTY,  OHIO. 

By  J.  P.  MacLsan,  of  RamiiXUm^  OUo» 

In  company  with  Lafayette  Ferris,  on  the  21st  of  July,  1883, 1  made 
a  survey  of  an  inclosure  in  Salem  Township,  Highland  County,  Ohio, 
located  1^  miles  southwest  of  the  village  of  Pricetown.  It  is  covered 
with  forest  trees  of  the  same  variety  and  growth  as  those  found  in  the 
immediate  vicinity.    On  top  of  the  embankment,  at  the  point  n  in  the 
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llEnre,  is  a  beecb  tree,  measuring  10  feet  in  drcamference  at  3  feet 
above  the  ground.  On  the  larger  mound,  I,  is  a  decayed  stump  of  what 
WRB  once  a  large  tree.  From  a  to  b,  in  a  straight  line,  is  a  distADce  of 
447  feet.    Along  this  side  of  the  inclosure  is  no  artificial  elevation. 


Sketch  of  earth-work  in  Highland  County,  Ohio. 


The  small  stream  «  once  washed  against  this  side  and  formed  an  irregu- 
lar embankment  12  feet  high,  with  a  steep  declivity.  Prom  6  to  c  the 
futificial  embankment  skirts  along  the  brow  of  the  hill,  has  no  accom- 
panying ditch,  and  extends  a  distance  of  193  feet.    On  the  exterior  of 
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the  embankmeQt,  from  o  to  ^,  is  a  ditch  312  feet  long.  At  d  is  a  wash 
which  has  taken  place  since  the  work  was  abandoned.  From  d  to  e  is 
a  distance  of  192  feet  The  wall  f-^g  is  removed  inwards,  owing  to  the 
irregularity  of  the  land.  It  is  48  feet  long  and  has  no  accompanying 
ditch.  The  gateway  e-/is  25  feet  wide,  and  that  at  g^^  64  feet.  At 
the  latter  gateway  the  land  rapidly  descends,  and  there  is  a  small 
stream  passing  through  it.  That  this  is  not  a  washout  is  proved  by 
the  fact  that  the  wall  A-4  with  its  accompanying  ditch,  extends  down 
the  declivity  a  distance  of  14  feet.  This  would  also  show  that  the  de- 
pression, for  the  most  part,  was  there  at  the  time  when  the  wall  was  con- 
structed. From  A  to  j,  is  a  distance  of  424  feet.  At  %  the  stream  f  has 
encroached  upon  the  wall,  carrying  a  portion  of  it  for  a  distance  of  15l 
feet.  The  stream  at  this  point  is  32  feet  below  the  embankment,  pre- 
senting a  perpendicular  face,  and  is  still  encroaching  upon  the  indosure. 
At^A;  is  another  washout.  From  X;  to  a  is  a  distance  of  480  feet  The 
entire  embankment  has  an  average  height  of  3  feet  and  a  base  24  feet 
in  width.  The  accompanying  ditch  is  16  feet  wide,  with  an  average 
depth  of  14  inches.  At  a  distance  of  288  feet  from  %  is  the  large  mound 
7, 6  feet  in  height  and  60  feet  in  diameter  at  the  base.  It  is  encroached 
upon  by  the  small  mound  nt,  4  feet  high  and  42  feet  in  diameter  at  the 
base..  The  former  has  been  partially  opened,  but  no  relics  have  been 
discovered. 


MOUNDS  IN  BEBBIBN  COUNTY,  GEOBGIA. 

By  WiujAM  J.  Taylor,  of  Alapaha,  Oa. 

The  Alapaha  mound  is  situated  5  miles  northeast  of  the  town  of 
Alapaha,  on  Alapaha  Biver,  on  lot  of  land  No.  328,  fifth  district  of 
Berrien  County,  Georgia.  It  is  38  feet  across,. 6  feet  above  the  level, 
and  somewhat  oval  in  shape.  In  the  center  of  the  mound  was  a  burial 
vault  6  feet  deep,  3  feet  wide,  and  6  feet  long,  north  and  south.  Two 
bodies  were  deposited  in  this  vault  with  the  heads  pointing  south. 
From  the  appearance  at  the  time  of  exploration  the  bodies  had  been 
deposited  in  the  vault  and  then  covered  up  with  a  large  quantity  of 
ashes  and  pine  coals.  The  bones  were  very  much  decayed,  and  no  im- 
plements were  found  with  them. 

The  Withlacoochee  mound  is  situated  5  miles  south  of  Nashville,  on 
lot  of  land  278,  in  the  tenth  district  of  Berrien  County.  The  dimensions 
are  18  feet  base  diameter  and  3  feet  in  depth.  No  relics  were  found  in 
this  mound,  and  even  the  bones  were  so  far  decayed  that  it  was  impos- 
sible to  tell  the  mode  of  burial. 

Beedy  Creek  mound  is  situated  10  miles  northeast  of  the  town  of 
Alapaha,  on  Beedy  Ci^k,  on  lot  of  land  No.  24,  in  the  fifth  district  of 
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Berrien  Coanty.  There  was  a  vault,  or  dag  hole,  5  feet  long,  3  feet  wide, 
and  1^  feet  deep  in  the  center  of  the  mound,  in  which  the  bodies  were 
burnt  and  afterwards  covered.  On  this  covering  was  a  burnt  mass  3 
feet  deep  and  20  feet  in  dinmeter.  This  had  been  covered  up  and  the 
burning  process  repeated.  The  dimensions  of  the  mound  were  48  feet 
base  diameter,  and  6  feet  in  depth.    No  relics  were  found. 

The  French  Ferry  mound  is  situated  on  lot  of  land  No.  415,  in  the 
tenth  district  of  Berrien  County,  10  miles  south  of  Nashville,  7  miles 
southeast  of  Adell  post-office.  These  two  mounds  are  1  mile  down  the 
river  from  the  ferry,  in  a  red-oak  thicket,  on  a  hillside  facing  south. 
The  earth  for  the  structure  was  obtained  30  yards  diagonally  up  the 
hill.  The  work  was  built  around  a  pine  stump.  No.  1  is  of  yellow  sand 
mixed  with  gravel  and  rock.  In  the  middle  was  a  mass  of  charcoal 
mixed  with  the  earth.    No  relics  were  found. 


MOUNDS  AND  SHELL  HEAPS  ON  THE  WEST  COAST  OF 

FLORIDA. 

By  S.  T.  Walkkr,  of  MUUm  Flo, 

m 

During  the  past  two  years  the  explorations  of  the  mounds  and  shell 
heaps  on  the  western  coast  of  Florida  have  been  continued,  and  many 
of  the  principal  remains  left  by  the  aborigines  between  Hillsborough 
County  on  the  sou^i  and  Pensacola  Bay  on  the  west  have  been  located, 
thus  connecting  the  work  with  that  done  in  1879,  a  full  report  of  which 
may  be  found  in  the  Smithsonian  Report  for  that  year.  These  explora- 
tions were  necessarily  confined  to  the  coast  lines,  or  to  such  points  as 
could  be  reached  by  the  rivers.  In  no  case,  however,  were  they  pushed 
very  far  above  the  influence  of  the  tide. 

On  the  accompanying  map  of  Pensacola  Bay  and  vicinity  (Map  1) 
all  the  principal  mounds  and  shell  he-aps  ma}^  be  seen  at  a  glance.  The 
mounds  are  genenvlly  quite  small  and  were  nearly  all  erected  for  dumi> 
ciliary  purposes.  The  shell  heaps  are  also  small  in  comparison  with 
those  of  Tampa  Bay.  The  long  residence  of  white  men  in  this  portion 
of  the  State  has  tended  to  oblitenite  all  traces  of  aboriginal  occupancy 
except  the  larger  mounds  and  shell  heaps,  and,  besides  these,  but  little 
remains  of  their  works  excepting  an  occasional  arrow-head  or  a  firag- 
ment  of  broken  pottery.  This  is  especially  the  case  in  the  immediate 
neighborhood  of  Warrington  and  Pensacola. 

It  is  probable  that  there  was  a  large  Indian  population  around  the 
northern  end  of  Escambia  Bay  and  about  the  mouth  of  Eaeambia  River, 
as  many  relics  have  been  obtained  in  that  region. 

At  the  former  site  of  the  old  village  of  Florida  Town,  in  the  vidrnty  of 
Ferry  Pass,  a  large  stone  mortar  was  found  weiglyng  157  pounds.  This 
Hingular  utensil  is  formed  out  of  a  coarse  sandstone  wliich  is  stiD  quite 
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Map  l.—PsDMoola  Bay  And  vioinit;,  Florida. 
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abundant  at  Acadia,  about  4  miles  east  of  the  place  where  tbe  mortar 
was  found.  The  marks  of  an  iron  or  steel  tool  are  plainly  visible  on  this 
mortar,  and  seem  to  point  to  the  agency  of  the  white  man  in  its  manu- 
facture, while  its  peculiar  shape  is  characteristic  of  the  savage  artisan. 
Mr.  Silas  Jemagin,  from  whom  this  interesting  relic  was  obtained,  first 
saw  it  in  the  year  1828,  at  the  house  of  a  person  who  stated  that  it  was 
found  in  a  neighboring  hammock  many  years  previous  to  that  time.  As 
the  latter  person  is  dead,  the  precise  facts  in  relation  to  its  discovery 
cannot  be  obtained.  The  mortar  is  now  in  the  Smithsonian  Institution, 
and  comi)etent  archaeologists  may  be  able  to  decide  the  matter.  It  was 
probably  fashioned  by  an  Indian,  who  had  obtained  an  iron  tool  from 
the  Spaniards,  and  who  had  gotten  some  idea  of  stone-cutting  from 
communication  with  them. 

At  the  head  of  Escambia  Bay  there  are  numerous  small  shell  heaps, 
but  no  large  mounds  are  encountered  until  a  place  is  reached  1  mile  north 
of  Garcon  Point,  the  southern  extremity  of  the  peninsula  dividing  Es- 
cambia and  Blackwater  Bays.    Here  are  three  large  shell  heaps  situate 


BLACKWATER 


XscribanoPoint. 


Map  2. — Escribauo  Point,  Flortd.'i. 

in  a  small  field  about  200  or  300  yards  from  the  water.  They  are  quite 
regular  in  shape,  and  were  probably  used  for  domiciliary  purposes.  No 
relics  were  obtained  here  except  a  few  fragments  of  broken  potter^-.  A 
short  distance  fit)m  these  mounds  is  a  burial  place,  but  as  the  evidences 
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of  its  tndisD  origin  were  wanting,  it  was  not  disturbed,  on  tbe  RtappS-  " 
sition  ttiat  it  was  formerly  a  Spanish  bDrial  place  made  by  early  set- 
tlers. 

No  other  Indian  remaina  are  on  this  peninsnla  excepting  a  small 
mound  in  Gilotown,  which  is  of  donbtful  origin,  as  extensive  digging 
brought  to  light  no  evidences  of  Indian  occupation.  At  Escribano 
Point,  however,  on  the  eastern  shore  of  the  bay  and  about  7  miles  be- 
low Milton,  tbere  in  abundant  evidences  of  a  large  Indian  popolation. 
Tliis  point  was  in  every  way  suitable  for  aboriginal  settlement,  as  the 
numerous  oyster  beds  in  the  vicinity  afibrded  an  inexhaustible  supply 
of  that  favorite  food,  while  the  existence  of  shoal  water  along  the  shore 
for  several  miles  was  peculiarly  favorable  for  shooting  and  spearing 
fish.  It  is  quite  probable  that  there  was  a  lai^e  town  or  village  at  this 
place,  and  tbat  large  numbers  of  people  resorted  to  it  for  the  pnr- 
|>ose  of  obtaining  ftxh  and  oysters.  Immense  quantities  of  broken  pot- 
tery are  strewn  over  the  ground,  and  all  the  usual  evidences  of  Indian' 
occupation  are  present;  but  the  most  important  circumstance  in  connec- 
tion with  Escribauo  I'oint  is  the  discovery  of  a  new  and  singular  mode 
of  burial,  which  was  practiced  by  tbe  former  inhabitants  of  this  region. 
Fig-  1  gives  a  pretty  good  representation  of  this  peculiar  mode  of  bar- 


Fio.  1. — Modo  of  intemieut  ut  Esurlkauo  Point,  Florida. 

iai  in  section.  It  seems  that  the  body  was  first  deposited  In  a  grave  fonr 
or  five  feet  in  depth  and  covered  with  earth.  Upon  this,  oyster  shells 
an<l  pine  wood  were  piled  in  large  quantities ;  tbo  heap  was  then  set  on 
Are,  and  the  lime  resulting  from  the  burning  of  the  oyster  shells  mixing 
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witlrthe  sand,  formed,  wbeu  melted,  a  Btrong  Hlab  of  cement  over  the 
grave.  The  rosin  from  the  wood  also  assisted  in  the  formation  and  the 
penetration  of  the  loose  sand  to  a  depth  of  two  or  three  feet  below  the 
lime  formed  a  very  effective  covering  for  the  grave. 

These  slabs  are  of  all  sizes,  from  6  to  12  feet  in  diameter,  and  are 
from  2  to  4  feet  in  thickness.  Evidences  of  intense  and  long-continued 
heat  are  plain  in  every  case.  The  slabs  are  from  6  inches  to  1  foot 
below  the  present  surface  of  the  soil,  and  were  accidentally  discovered 
in  plowing  the  field.  Ten  or  twelve  were  located  by  sounding  with  au 
iron  rod,  all  in  the  area  of  2  or  3  acres.  Some  time  previous  to  the 
exploration  above  mentioned  a  complete  skeleton  had  been  washed  out 
of  the  bluffs  on  the  northern  shore;  but  portions  of  the  indurated  sand 
slab  are  still  in  sight  in  the  bank,  and  many  fragments  lay  in  the  water 
at  the  base  of  the  bluff.  One  of  these  pieces  had  some  rude  carvings 
of  arrow  or  spear-heads  cut  into  the  surface.  The  fragment  having 
these  marks  upon  it  seemed  to.be  formed  by  the  union  of  pine  tar  or 
pitch  with  sand,  and  was  quite  soft. 

The  field  in  which  these  graves  are  located  was  in  cultivation  at  the 
time,  and  it  was  almost  impossible  to  dig  without  disturbing  the  grow- 
ing crop.  Fortunately  a  grave  was  found  at  the  intersection  of  two 
walks,  and  the  penetration  of  the  cement  discovered  portions  of  a  hu- 
man skeleton,  very  much  decayed,  and  quantities  of  broken  pottery. 
The  work,  however,  was  extremely  laborious,  owing  to  the  hardness  of 
the  cement  and  its  great  thickness.  The  tenant  on  the  place  stated 
that  he  started  a  well  near  his  door,  and  that  on  penetrating  a  slab  he 
came  upon  a  human  skeleton,  whereupon  he  filled  up  the  well  and  dug 
In  another  place.  About  half  a  mile  north  of  Escribano  Point  there  is 
a  small  sand  mound,  but  it  contains  no  relics. 

From  this  point  the  waters  of  East  Bay  continue  very  shallow  for  a 
considerable  distance  from  the  shore;  oyster  banks  are  numerous,  and 
the  beach  is  covered  with  shells  and  broken  pottery.  At  the  mouth  of 
East  Biver  the  shell  heaps  increase  in  size,  and  there  are  several  quite 
large  and  of  irregular  shape.  On  the  north  bank  of  the  East  River, 
and  about  1  mile  from  its  mouth,  there  is  a  small  earth  mound  4  or  5 
feet  high  and  about  75  feet  in  diameter.  The  mound  is  situated  within 
a  short  distance  of  the  Mormon  church,  and  as  religious  services  were 
in  progress  at  the  time  no  examinations  were  made.  On  the  opposite 
bank  of  the  river,  beginning  in  the  field  of  Mr.  Axelson,  there  are  hun- 
dreds of  shell  heaps  of  various  sizes,  which  extend  along  the  shores  for 
nearly  a  mile.  No  doubt  this  is  the  site  of  an  ancient  village.  Imme- 
diately in  the  rear  of  Mr.  Axelson's  residence,  on  the  slope  of  a  hill,  at 
the  foot  of  which  is  an  excellent  spring,  is  a  large  quadrangle  formed 
by  shell  banks,  which  evidently  marks  the  site  of  an  Indian  village. 
Numerous  arrow  heads  and  other  relics  have  been  obtained  here,  and 
no  doubt  many  more  will  be  brought  to  light  as  the  lands  are  cultivated. 
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Westward,  along  the  shores  of  East  Biver,  are  found  great  numbers  of 
small  shell  heaps  of  all  sizes  in  the  hammock. 

West  of  the  mouth  of  the  river,  near  the  residence  of  Colonel  Hooper, 
is  the  site  of  another  village.  This  was  situated  on  the  banks  of  a  small 
bayou,  and  numerous  small  mounds  mark  the  position  of  many  houses 
or  wigwams.  Excavations  in  these  mounds  revealed  the  situations  of 
their  tires  and  fragments  of  pottery  and  the  usual  refuse  of  culinary 
operations.  Some  years  ago  several  skeletons  were  unearthed  here  by 
the  plow.  Altogether  there  is  conclusive  evidence  of  there  having 
been  a  large  population  at  the  mouth  of  East  Kiver,  and  that  there 
were  probably  two,  or  perhaps  three,  permanent  villages  located  there. 

Proceeding  still  westward  along  the  peninsula  between  Pensacola  Bay 
and  Santa  Bosa  Sound,  the  next  mounds  are  about  4  miles  east  of  Bed- 
fish  Point.  Upon  the  bluffs  here  are  two  mounds,  each  about  12  feet 
high,  constructed  entirely  of  sand.  Two  days  spent  in  digging  revealed 
no  objects  of  interest.  Between  these  large  mounds  and  Bedfish  Point 
many  low  circular  mounds  are  scattered  along  the  center  of  the  penin- 
sula. These  mounds  are  mere  elevations  from  2  to  4  feet  high,  with 
bases  from  50  to  200  feet  in  diameter,  and,  judging  from  the  nature  of 
the  country,  which  is  low  and  marshy,  they  were  intended  for  residences. 

About  H  miles  east  of  Bedfish  Point,  at  a  place  called  Forty-nine 
Pines,  are  two  earth  mounds,  one  of  which  is  5  feet  high  and  80  feet  in 
diameter ;  the  other  has  every  appearance  of  having  been  left  in  an 
unfinished  condition.  The  larger  mound  was  trenched  carefully,  but  no 
objects  of  interest  were  found.  There  are  many  small  shell  heaps  in  the 
vicinity,  and  several  objects  were  obtained  from  persons  living  near. 
From  this  place  to  Town  Point,  the  western  extremity  of  the  peninsula, 
there  are  but  few  traces  of  Indian  occupation. 

Santa  Bosa  Sound  is  a  stretch  of  water  35  miles  in  length,  connecting 
Pensacola  Bay  and  Ghoctawhatchee  Bay.  The  sound  is  very  narrow, 
and  does  not  exceed  2  miles  in  width  at  the  widest  part.  The  traces  of 
abbriginal  residence  along  this  body  of  water  are  nearly  ail  confined  to 
the  mainland  side.  If  Santa  Bosa  Island  ever  contained  any  mounds, 
the  shifting  sands  have  iong  since  covered  every  trace  of  them.  In 
proceeding  east  the  first  shell  heaps  are  met  with  at  Dr.  Botherford's 
place,  about  2  miles  east  of  the  old  Oovemment  Live  Oak  Plantation. 
Immense  beds  of  shell  and  the  usual  indications  mark  this  as  the  former 
residence  of  a  large  population.  The  sloi)es  of  the  hills  are  covered 
with  irregular  beds  of  shell  from  2  to  6  feet  in  thickness,  which  occupy 
an  area  of  several  acres.  The  beds  contain  large  quantities  of  broken 
pottery  and  numerous  implements  made  of  shell.  At  this  place  was 
secured  the  first  specimen  of  a  clay  image  found  in  this  section,  a  frag- 
ment of  a  rude  imitation  of  a  bird's  head. 

Shell  heaps  occur  at  various  points  between  this  place  and  Wheeler's 
Spring,  G  miles  west  of  Mary  Esther  post-office.    At  Wheeler's  Spring 
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two  earth  mounds  of  small  size  arefoand,  neither  of  which  is  of  special 
interest. 

Having  thus  briefly  described  the  principal  remains  aroand  Pensacola 
Bay  and  vicinity,  let  as  torn  to  Ohoctawhatchee  Bay,  a  map  of  which 
is  presented.  It  is  almost  certain  that  the  aborigines  lived  aroand 
these  waters  in  vast  numbers.  Every  cove  and  headland  that  is  hab- 
itable was  occupied ;  all  points  possessing  unusual  advantages  for  hunt- 
ing and  fishing  were  densely  peopled,  and  at  several  points  towns  of 
considerable  size  existed.  There  is  hardly  an  acre  of  ground  on  the 
entire  coast  line  of  this  bay  that  does  not  contain  some  evidence  of 
aboriginal  existence  or  occupation.  These  people  seem  also  to  have 
advanced  somewhat  beyond  their  brethren  of  less  favored  regions  in 
the  arts,  for  it  is  here  that  we  find  the  first  attempt  to  model  images  or 
figures  in  clay.  Some  of  these  figures  are  extremely  rude,  but  others 
are  no  mean  representations  of  the  objects  they  are  intended  to  imitate. 
The  object  of  these  images  or  the  uses  to  which  they  were  put  is  not 
evident.  Most  people  who  have  expressed  an  opinion  of  them  regard 
them  as  idols  or  objects  of  worship,  but  it  would  better  accord  with 
Indian  customs  to  regard  them  as  family  totems. 

The  southern  shores  of  Ghoctawhatchee  Bay  and  the  region  about 
the  Narrows  where  Santa  Bosa  Sound  leaves  that  bay  were  peculiarly 
suited  for  the  support  of  a  large  population.*  From  these  x>oints  the 
Gulf  shores  are  easy  of  access,  and  the  shoal  waters  of  the  bay  and 
sound  ftimished  inexhaustible  quantities  of  fish  and  oysters.  Several 
large  firesh- water  lakes  inland  were  swarming  with  fish,  and  game  is 
still  plentiful  throughout  the  entire  region.  Two  points  seem  to  have 
been  selected  by  the  aborigines  as  sites  for  large  towns,  and  both  were 
located  on  points  or  i>eninsulas  surrounded  by  shoal  water,  a  condition 
necessary  for  this  peculiar  mode  of  fishing. 

The  first  and  larger  of  these  two  towns  was  situated  on  the  northern 
shores  of  Santa  Bosa  Sound,  where  it  enters  Choctawhatohee  Bay.  The 
sound  here  is  only  about  one-fourth  of  a  mile  in  width,  and  navigation 
is  obstructed  by  numerous  bars  and  shoals,  which  were  once  covered 
by  oyster  beds,  though  at  present  the  oyster  is  entirely  extinct  in  both 
bay  and  sound.  On  the  east  is  Ghoctawhatchee  Bay,  and  northwest 
lies  a  large  branch  of  G^ymier's  Bayou.  Several  bold  springs  of  excellent 
water  break  out  of  the  blu£Gs,  and  a  small  fresh-water  stream  empties 
into  the  sound  here  and  once  passed  through  the  center  of  the  town. 
The  largest  mound  and  shell  heaps  are  situated  near  this  stream  and  in 
the  neighborhood  of  the  finest  of  the  springs.  The  position  of  the 
largest  domiciliary  mound  in  this  portion  of  the  State  is  marked  by  a 
large  shell  heap  on  the  blulEs  above  the  largest  spring.  This  shell 
heap,  which  was  converted  into  a  fort  by  the  Soathem  army  daring  the 
dvil  war,  is  aboat  12  feet  high,  with  a  base  about  200  feet  in  diameter. 
About  400  yards  nearly  due  north  of  this  heap,  situated  in  a  dense 
thicket  of  bushes  and  small  trees,  is  the  moand  in  question.    It  is  eov- 
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ered  with  a  growth  similar  to  that  around  it,  and  so  dense  and  tangled 
is  the  growth  of  vines,  briers,  and  bashes  upon  it  that  it  is  difftcolt 
either  to  measure  or  explore  it.  Its  estimated  height  is  25  feet,  its 
length  250  feet,  and  its  width  135  feet.  The  measurements  were  taken 
along  the  top,  which  is  nearly  level ;  of  course,  the  base  is  much  greater. 
The  sides  are  very  steep,  and  on  the  south  side  is  a  sloping  road^fay 
leading  to  the  top. 

Many  excavations  have  been  made  from  time  to  time  by  curiosity- 
seekers,  and  during  the  civil  war  Dr.  Sandrum,  of  Milton,  Fla.,  who 
belonged  to  the  company  which  was  stationed  at  the  shell  fort,  made  ex- 
plorations through  a  period  of  eleven  months.  I  cannot  learn  that  any- 
thing of  importance  has  been  found  excepting  human  bones  in  the  shell 
stratum  beneath  the  sand.  Dr.  S.  S.  Forbes,  of  Milton,  also  visited  this 
mound  in  company  with  some  gentlemen  from  the  North,  and  made  sev- 
eral large  excavations  in.it.  He  reports  the  finding  of  human  bones  in 
the  shell  stratum,  but  the  skulls  were  so  decayed  that  preservation  was 
not  possible.  Dr.  Forbes  also  obtained  several  clay  figures  representing 
human  and  animal  heads,  some  of  which  he  kindly  gave  to  the  National 
Museum.  The  old  cuttings  made  by  former  seekers  were  explored,  and 
several  new  ones  made,  with  but  little  reward  in  the  way  of  relics  ex- 
cepting human  bones  and  teeth  on  the  shell  stratum,  but  not  in  it. 

The  top  stratum  of  this  mound  is  composed  of  sand  to  a  depth  of  5 
feet ;  beneath  this  is  a  layer  of  shell  from  2  to  3  feet  in  thickness.  On 
the  latter,  but  not  in  it,  human  bones  were  found,  thus  indicating  that 
the  bodies  were  deposited  on  the  shells  and  covered  with  sand.  A  criti- 
cal examination  of  the  shell  stratum  was  made,  and  from  the  evidence 
it  afforded  the  conclusion  was  reached  that  the  mound  was  originally 
much  lower,  and  that  the  shell  deposit  was  an  accumulation  of  kitchen 
refuse ;  that  it  was  for  a  time  a  place  of  residence  and  used  as  a  place 
of  burial,  and  afterwards  that  the  stratum  of  sand  was  added  and  the 
place  once  more  fitted  for  residence. 

The  facts  which  favor  this  view  are,  first,  that  the  shell  stratum  con- 
tains the  bones  of  bears,  deer,  birds,  turtles,  and  fishes,  the  usual  accom- 
paniments of  Indian  feasting,  while  the  upper  and  lower  stratums  are 
composed  of  clean  sand ;  second,  that  the  depth  of  these  human  remains 
in  the  earth  is  unusual  and  not  at  all  in  keeping  with  what  we  already 
have  observed  in  Indian  burials ;  and  lastly,  the  pits  or  excavations 
from  which  the  earth  used  in  forming  the  mound  was  taken  show  in  a 
very  marked  manner  that  the  material  was  not  all  removed  at  the  same 
time,  some  being  mere  depressions  in  the  soil,  while  others  are  sharply 
defined  and  comparatively  recent. 

The  formation  of  this  mound  being  by  a  series  of  additions  to  the 
original  work  may  prove  a  key  to  the  construction  of  many  of  the  larger 
mounds  heretofore  described  as  being  composed  of  ^^  alternate  layers  of 
sftnd  and  shell "  (see  Smithsonian  Beport  for  1879,  pp.  296  and  405),  and 
will  remove  the  greatest  difficulty  in  the  way  of  our  admitting  them  to 
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have  been  constructed  by  the  modem  Indians,  viz,  their  inadaptibility 
to  concerted  and  continued  effort.  For  if  the  large  mounds  were  the 
gradual  growth  of  ages  and  varied  by  successive  additions,  by  many 
generations,  we  can  readily  understand  and  accept  the  theory  of  their 
being  the  work  of  the  modern  Indian. 

West  of  the  great  mound  are  many  small  circles  of  shells  covered  with 
soil,  from  40  to  60  feet  in  diameter,  and  the  earth  is  covered  with  irag- 
ments  of  broken  pottery.  Over  a  space  reaching  from  the  great  mound 
to  the  beach,  onefoiirth  of  a  mile  in  width,  and  extending  along  the  beach 
for  nearly  a  mile,  are  shell  heaps  of  all  shapes  and  sizes,  from  a  mere 
bed  a  foot  in  thickness  to  lai*ge  heaps  12  and  15  feet  high.  In  the  fields, 
the  crops  are  growing  in  beds  of  shell,  and  the  furrows  are  full  of  broken 
pottery  and  fragments  of  clay  figures.  The  latter  are  generally  repre- 
sentations of  the  heads  of  birds  and  animals,  though  human  heads  and 
busts  are  not  uncommon.  Many  are  extremely  rude,  rendering  it  diffi- 
cult to  catch  the  particular  form  intended  to  be  figured,  while  others  are 
pretty  fair  imitations  of  the  objects  copied,  and  are  quite  creditable  speci- 
mens of  aboriginal  art.  They  are  composed  of  the  same  material  of 
which  the  pottery  was  made,  viz,  black,  red,  or  blue  clay  with  a  mixture 
of  some  white  material  resembling  pounded  shell.  Some  are  composed 
of  a  reddish  clay  and  afterward  covered  with  a  finer  material,  nearly 
black,  which  give  the  object  the  appearance  of  being  glazed.  Jn  other 
specimens  the  body  is  formed  of  black  clay  and  covered  with  red.  As 
before  remarked,  the  majority  of  the  images  represent  the  heads  of 
animals  and  birds.  Of  the  former  the  wolf  or  fox,  the  squirrel,  and  the 
beaver  seem  to  have  been  the  favorites,  while  the  duck  or  goose  is  often 
copied  among  the  birds,  though  the  serpent  and  the  owl  were  not  for- 
gotten. 

In  Plates  I,  II,  and  III,  may  be  seen  rough  Tx>pies  of  several  of  these 
images,  which  will  give  an  idea  of  the  most  common  forms,  from  the 
rudest  up  to  the  best  hitherto  obtained.  These  images  are  not  found 
it)  the  mounds  or  graves,  but  scattered  about  the  fields,  on  the  surface, 
or  in  the  piles  of  shell,  along  with  broken  pottery.  It  is  somewhat 
strange  that  these  images  are  only  found  on  the  shores  of  Choctawhat- 
chee  Bay  and  Santa  Bosa  Sound.  In  all  the  explorations  along  the 
west  coast  of  Florida  they  have  not  been  found,  nor  have  any  been 
heard  of  in  any  other  portion  of  the  State.  Westward,  however,  they 
exist.  Dr.  Greorge  Taylor,  of  Mobile,  has  several  which  he  obtained  from 
the  shell  heaps  on  Bon  Secour  Bay,  near  Sand  Island  light,  and  they 
are  said  to  have  been  found  in  the  shell  heaps,  along  the  Mississippi 
coast. 

Many  hundreds  of  these  images  have  been  recovered  on  Choctaw- 
hatchee  Bay,  and  while  a  few  have  found  their  way  into  the  l^atioiml 
Museum,  many  have  been  destroyed  or  are  in  the  hands  of  private  par- 
ties. Others  will  doubtless  be  found  as  the  lands  are  brought  into  cul- 
tivation. 

H.  Mis.  09 56 
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Passing  over  for  the  present  the  mounds,  &c.,  intervening,  a  second 
great  area  of  ancient  population  was  about  the  center  of  the  bay  and 
on  its  southern  side,  where  a  point  3  miles  in  length  extends  north  be- 
tween Horseshoe  and  Hogtown  Bayous,  while  on  the  south  and  between 
the  point  and  the  Gulf  lies  a  large  fresh- water  lake,  7  miles  in  length 
and  with  an  average  width  of  a  half-mile.  The  peculiar  advantages  of 
this  point  for  an  Indian  town  may  be  seen  at  a  glance,  viz :  Fishing 
and  hunting  facilities  unequaled  and  capable  of  easy  defense  in  case 
of  an  attack.  Evidences  of  a  dense  i>opulation  once  occupying  this 
vantage  ground  begin  one  mile  south  of  the  extreme  i>oint  and  extend 
on  both  shores  and  down  the  center  to  the  lake.  These  evidences  con- 
sist of  shell  banks  and  heaps  along  the  shores,  and  of  low  mounds  along 
the  center  of  the  point.  Some  of  the  shell  heaps  are  of  immense  size, 
while  others  are  mere  piles  containing  a  few  bushels.  The  mounds 
a  short  distance  from  the  beach,  and  extending  the  whole  length  of  the 
point,  are  slight  elevations,  and  often  five  or  six  are  placed  in  a  straight 
line.  Those  measured  were  from  1  to  2  feet  high  and  from  30  to  60  feet 
in  diameter.  The  general  surface  of  the  country  is  low  and  flat,  render- 
ing it  necessary  to  have  elevations  for  houses. 

The  most  important  and  interesting  of  all  the  aboriginal  remains  in 
this  vicinity,  however,  is  a  canal  leading  from  the  head  of  Horseshoe 
Bayou  into  a  large  fresh- water  lake,  about  1^  miles  southeast  of  the 
bayou.  This  canal  is  about  14  feet  in  width  at  the  top  and  6  feet  at  the 
bottom.  Its  original  depth  was  probably  from  6  to  18  feet.  At  present 
it  is  not  much  over  half  that  depth.  At  ordinary  times  the  canal  is  dry, 
but  during  wet  seasons  the  waters  of  the  lake  find  an  outlet  through  it 
to  the  bay.  Excepting  a  slight  angle  at  one  place  its  course  is  straight, 
and  the  natural  advantages  of  the  ground  were  disregarded  in  order  to 
reach  the  desired  point  by  the  shortest  route.  It  enters  the  lake  through 
a  marsh,  which  at  a  time  previous  to  the  cutting  of  the  canal,  was  prob- 
ably a  part  of  the  lake,  and  this  being  drained  by  the  canal,  the  an- 
cient engineers  were  forced  to  continue  their  work  through  the  marsh 
until  deep  water  was  reached.  The  lake,  which  is  nearly  7  miles  in 
length,  contains  immense  numbers  of  fish,  and  the  canal  was  cut  for  the 
purpose  of  reaching  it  in  canoes,  as  these  must  otherwise  have  been 
transported  overland  at  great  expense  of  time  and  labor. 

No  burial  places  have  been  discovered  in  this  region.  Many  clay 
images,  however,  of  large  size  have  been  picked  up  at  Mr.  Henry  Bad- 
dick's  place  on  Four-Mile  Point.  These  were  all  lost  or  destroyed  by 
the  children,  as  their  value  to  science  was  not  known. 

Besides  these  two  main  centers  of  population,  numerous  smaller  set- 
tlements existed  at  various  points  along  the  shores  of  Ohoctawhatchee 
Bay.  Indeed,  there  is  not  a  habitable  spot  that  was  not  occupied,  and 
there  is  not  a  point  or  cove  without  the  characteristic  shell  heap.  The 
moat  important  of  them  are  all  correctly  marked  on  the  accompanying 
map,  and  a  detailed  description  of  each  of  these  would  involve  a  repe- 
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tition  tbat  would  be  both  tiresome  and  unnecessary.  They  present  no 
|)eculiarities  of  structure  or  shape,  and  much  labor  expended  in  explor- 
ing them  brought  no  new  facts  to  light.  The  earth  mounds  were  all 
probably  domiciliary,  and  the  shell  hea.ps  are  the  usual  debris  of  feasts. 

Nearly  all  the  shell  heaps  are  composed  of  oyster  shells,  which  are 
very  large,  and  it  is  a  fact  worthy  of  note  that  the  oyster  is  at  present 
extinct  in  Ghoctawhatchee  Bay.  Most  of  the  heaps  are  covered  with 
soil  from  1  to  2  feet  in  thickness.  From  data  obtained  from  the  shell 
heaps  of  South  Florida  I  have  calculated  that  it  requires  at  least  fifty 
years  to  produce  a  stratum  of  soil  6  inches  in  thickness.  From  this  it 
will  appear  that  some  qf  these  heaps  were  completed  from  100  to  200 
years  ago. 

From  this  series  of  explorations  the  following  facts  seem  to  be  pretty 
well  established : 

1.  That  promiscuous  mound  burial  was  practiced  only  to  a  limited 
extent  in  this  locality. 

2.  That  the  races  formerly  inhabiting  this  district  were  ftirther  ad- 
vanced in  civilization  than  those  of  South  Florida. 

3.  That  it  is  probable  all  the  large  domiciliary  mounds  were  built  by 
small  additions  through  many  successive  generations,  and  henoe  may 
have  been  partly  the  work  of  the  modem  Indians. 


STONE  MOtnmS  OF  HAMPSHIRE  COUNTY,  W.  VA. 

By  L.  a.  Kenola,  of  WMMmgiom^  D.  C, 

The  mounds  or  graves  described  in  this  pai>er  are  situated  on  the  east- 
ern side  of  the  South  Branch  Mountain,  Hampshire  County,  West  Vir- 
ginia, about  1^  miles  from  the  mouth  of  the  South  Branch  Biver,  on  the 
property  of  Mr.  Charles  French.  According  to  early  accounts,  the  en- 
tire region  between  the  Blue  Eidge  Mountains  and  the  Ohio  Biver  was 
held  by  the  Massawomee  Indians.*  The  immediate  locality  (Fairfox 
Grant)  was,  however,  the  hunting  ground  of  the  Tauxenents,  a  band, 
perhaps,  of  the  above-mentioned  powerful  tribe.t 

The  settlement  of  this  district  by  the  whites  drove  this  tribe  across 
the  Alleghanies;  and,  after  their  departure,  the  country  seems  to  have 
been  a  border  line  of  warfare  between  the  Delawares  of  Pennsylvania 
and  the  Catawbas  of  Virginia.  This  narrow  and  rough  valley,  from  the 
mouth  of  the  river  to  Moorefield,  Haidy  County,  West  Virginia,  and 
probably  far  beyond,  is  replete  with  traditions  and  evidences  of  many 
a  stubborn  struggle^ — not  only  between  contending  tribes,  but  also  be- 
tween the  Indians  and  the  intrepid  pioneers  of  West  Virginia. 

The  locality  of  these  mounds,  known  as  ^'Shin  Bottom,"  was  also  tilie 
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theater  of  coutending,  bloodthirnty  savages.  In  close  proximity  to  the 
graves  there  is  a  great  bowlder  standing  on  the  side  of  the  wood,  to 
which  a  very  interesting  tradition  is  attached.  It  is  called  <^ Indian" 
or  ''  Painted  Bock."  On  its  eastern  iace  there  is  a  figure,  sapposed  to 
represent  a  man  in  the  act  of  throwing  a  tomahawk.  One  can  easily 
distinguish  the  rude  outlines  of  a  human  figure,  but  the  hand  and  toma- 
hawk have  been  rendered  obscure  by  the  frequent  violence  of  curiosity 
seekers.  The  lines  are  clear,  strong,  and  of  a  dim  red  color.  The  tra- 
dition, as  given  by  the  inhabitants,  is  in  substance  as  follows : 

^^  At  this  point  two  hostile  tribes,  probably  the  Gatawbaa  and  Dela- 
wares,  met  and  fought  a  terrible  battle,  in  which  all,  with  one  exception, 
were  killed,  on  the  conquereil  side,  and  he  succeeded  in  making  his  es- 
cape. Exasperated  at  this  the  victors,  to  complete  their  direful  work, 
followed,  brought  back,  and  killed  the  unfortunate  wretch,  and  with 
his  own  blood  traced  this  figure  on  the  rock.^ 

The  same  account  is  given  by  Mr.  Samuel  Kercheval  in  his  ^^  History 
of  the  Valley ,"  but  with  the  variation  that  this  warrior  made  a  safe 
escape  by  jumping  into  the  river  and  swimming  with  his  head  under 
water  till  he  reached  the  Cohongomton,  North  Branch  of  the  Potomac. 
(Page  48.) 

The  upper  portion  of  this  rock  protects  the  side  upon  which  the  figure 
is  sketched,  from  destruction  by  the  elements.  The  Uouth  Brainch  of 
the  Potomac  was  called  Wappatomaka  by  the  Indians.  Throughout 
this  entire  range  of  mountains  Indian  mounds  are  numerous,  and  a  codi- 
paratively  unexplored  field  of  archseological  treasures  awaits  'develop- 
ment. 

The  frequency  of  stone  graves  may  in  some  degree  be  accounted  for 
by  the  abundance  of  material  suitable  for  their  construction,  by  theii* 
proximity  to  fields  of  contest,  to  village  sites,  and  to  a  most  abundant, 
hunting  ground.  They  are  found  in  much  greater  proportion  in  this 
than  in  any  of  the  neighboring  ranges.  Their  position  cannot  be  re- 
stricted to  any  particular  locality,  for  they  are  found  on  either  side,  on 
top,  at  the  foot  of  the  mountain,  and  in  various  places  throughout  the 
valley ;  sometimes  on  the  river  bank  or  on  some  small  stream,  or  even 
in  the  central  portions  of  the  bottom  lands.  They  are,  however,  less 
numerous  on  top  of  the  ridges  €han  in  lower  situations. 

These  stone  graves  are  quite  numerous  in  the  vicinity  of  the  *^  Indian 
Bock."  In  shape,  both  external  and  internal,  they  resemble  modern 
graves ;  and  since  they  contain  an  iuclosure  like  a  coffin,  the  term  grave 
is  very  applicable  to  distinguish  them  from  the  earth  mounds.  They 
vary  much  in  size,  the  smaller  being  mainly  confined  to  the  low  lands 
while  the  largest  are  more  frequently  found  on  the  tops  and  sides  of  the 
mountains.  Those  of  any  considerable  dimensions  are  generally  flat  on 
top  and  the  smaller  convex.  The  stone  of  which  they  are  made  depends 
upon  the  locality ;  those  opened  were  constructed  of  gray  sandstone. 
The  upper  layers  consisted  of  pieces  as  large  as  our  street  granite  pav* 
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ing  blocks,  which  gradually  increase  in  size  as  the  interior  or  "coflSn*^ 
of  the  monnd  is  reached.  The  ^^  coffin  ^  is  made  of  large  bowlders  of 
the  same  stone.  These  stones  are  rarely  spherical,  but  range  from  a 
few  inches  square  to  a  weight  of  several  hundred  pounds. 

No.  1.  The  first  grave  examined  was  situated  midway  on  the  side  of 
the  mountain.  It  was  built  in  a  small  hollow  or  ravine,  down  which  in 
wet  seasons  water  flowed.  Within  40  or  50  yards  there  were  three 
others,  two  of  which  were  opened  and  examined. 

It  (1)  was  very  large,  about  50  feet  in  length,  25  in  width,  and  from  4 
to  5  in  height.  It  was  flat  on  top  and  extended  lengthwise  north  and 
south.  The  excavation  was  commenced  on  top  at  the  southern  ex- 
tremity. After  working  downwards  and  northwards  through  the  mass 
of  rock  for  the  distance  of  3  feet,  we  came  to  some  very  large  bowlders. 
Taking  these  as  a  guide  we  continued  to  work  along  the  western  side 
towards  the  north  end  of  the  mound.  All  the  rock  that  remained  at  the 
north  end  and  over  the  body  of  the  "coffin''  or  cavity  was  next  removed, 
and  the  earthy  debris  cleaned  away.  From  the  south  end  of  the 
"  coffin  "  was  then  removed  the  large  rocks  with  which  it  was  filled. 

llien  began  the  examination  of  the  dark  earth  with  which  the  floor 
was  covered.  The  mass  of  the  material  was  decayed  wood-earth  to- 
gether with  a  small  quantity  of  light  colored  clay.  At  the  lower  end 
were  found  one  long  bone  and  more  fragments,  presumably  leg  or  thigh 
bones,  and  at  the  north  end  a  fragment  of  a  skull.  No  pottery  or  stone 
implement  of  any  description  was  exhumed.  The  sides  of  the  case- 
ment for*the  remains  were  constructed  of  large  bowlders  1^  foot  high, 
placed  closely  together  throughout  the  entire  circuit.  Beneath  there 
was  a  floor  of  flat  stones,  and  at  the  upper  end  one  was  raised  about 
2  inches  above  the  rest,  near  which  the  fragments  of  skull  were  found. 

No.  1  B.  As  yet  only  half  of  the  first  mound  had  been  torn  away, 
and  encouraged  by  the  find,  though  we  mainly  directed  our  attention 
to  the  discovery  of  stone  implements,  the  destruction  of  the  remaining 
mass  was  begun. 

Gommencing  on  the  east  side  of  the  grave  just  opened  we  soon 
reached  another  wall  of  large  bowlders,  running  in  a  direction  parallel 
to  and  placed  directly  alongside  of  the  wall  of  the  former.  Upon  re- 
moving the  stones  from  the  sides  and  t^ntral  i>ortions  as  before,  the 
excavation  of  the  coffin  was  commenced.  But  a  most  careful  search 
was  ineffective  in  bringing  to  light  any  relics.  The  absence  of  all 
human  remains  may  be  possibly  attributed  to  the  position  of  the  mound, 
which  was  such  that  a  very  large  quantity  of  water  annually  passed 
through  it,  rendering  the  decomposition  of  the  bones  more  rapid. 

No.  2.  About  20  yards  to  the  right,  when  looking  down  the  mountain 
and  facing  the  east,  a  second  grave  was  opened,  which  was  situated  a 
little  to  the  side  of  the  hollow. 

This  mound,  though  not  so  large,  extended  in  length  in  the  same 
direction,  north  and  south,  as  the  former.  In  appearance,  (save  that  it 
was  not  flat, )  both  externally  and  internally ,  it  was  similar  to  that  of  the 
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one  previously  explored.    It  contained  a  single  inclosnre  or  coffin.    No 
remains  except  a  fragment  of  a  long  bone  were  found. 

Ko.  3.  A  third  of  this  group,  situated  about  30  yards  down  the 
mountain  and  on  the  lower  side  of  an  old  road,  was  examined.  Its  con- 
struction and  general  outlines  were  the  same  as  those  already  described. 
Ko  remains  were  discovered,  and  from  its  position  in  the  deepest  part 
of  the  hollow  it  is  supposed  that  all  traces  had  long  since  been  de- 
stroyed. 

No.  4.  The  fourth  mound  was  situated  about  2(K)  yards  from  the  ^<  In- 
dian Eock,"  near  the  base  of  the  mountain.  Though  much  smaller,  it 
resembled  the  above  in  all  particulars.  A  large  number  of  fragments 
of  bones  belonging  to  various  parts  of  the  body  were  collected.  The 
exterior  shape  of  the  mound  had  been  very  much  disfigured  by  hunters. 

Mr.  French,  the  owner  of  the  property,  needing  stone  for  building 
purposes,  had  previously  opened  several  graves  and  removed  from  them 
a  quantity  of  bones  and  some  pieces  of  pottery. 

There  were  no  means  by  which  we  could  judge  the  age  of  these 
mounds,  even  approximately.  The  first  graves  or  stone  heaps  exam- 
ined were  encircled  by  a  grove  of  oak  and  locust  trees  of  an  inferior 
size.  Near  the  fourth  there  grew  several  large  oaks,  but  all  were  at  too 
great  a  distance  to  be  of  any  avail  in  such  a  determination.  The  amount 
of  earthy  matter  on  or  within  could  not  be  relied  upon  as  affording  any 
definite  clew,  since  very  little  could  penetrate  the  grave,  and  what  was 
there  could  easily  have  been  deposited  in  the  lapse  of  time  by  nature. 
The  stones  were  not  placed  immediately  upon  the  corpse,  perhaps ;  but 
they  rested  upon  logs  and  brush,  which  were  supported  by  the  walls  of 
the  inclosure.  If  this  supposition  be  correct,  the  amount  of  debris  could 
have  been  greatly  increased. 

It  is  generally  supposed  that  these  mounds  were  quite  small  at  first, 
and  were  increased  in  size  by  new  interments  and  by  the  addition  of 
stone  from  time  to  time.  It  is  said  that  whenever  a  Mendly  Indian  or 
tribe  passed  a  grave,  each  individual,  out  of  respect,  added  a  stone  or 
more  to  the  heap.  Though  tliis  may  be  plausible,  it  is  just  as  likely 
that  it  was  the  final  interment  of  the  body,  and  that  the  size  of  the 
mound  depended  upon  the  rank  and  tribal  standing  of  the  i>erson.  If, 
on  the  other  hand,  these  interments  were  only  temporary,  it  is  probable 
that  the  large  mounds  were  the  final  resting  places  of  a  large  number  <^ 
bodies  by  secondary  interment. 

This  hypothesis  is  in  accordance  with  the  customs  of  many  tribes, 
east  and  west,  and  was  practiced  by  the  natives  of  the  lower  districts  of 
Virginia  long  after  its  settlement  by  the  whites.* 

The  total  absence  of  all  stone  implements  is  accounted  for  by  the 
residents,  the  supposition  being  that  these  were  women's  graves  or  of 
those  members  of  the  tribes  who  were  of  minor  importance.  The  find 
of  pottery  in  one  or  two  would  strengthen  this  supposition. 

This  theory  is  again  to  some  extent  sustained  by  the  opening  of  sev- 
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eral  moands  on  th^  top  of  this  moantain  yielding  bones,  pyrites  (cube- 
octohedral,  crystal),  arrow-heads,  and  fragments  of  pottery.  In  contra- 
diction, however,  to  the  above,  one  grave,  opened  by  Mr.  Joseph  Pan- 
cake on  his  farm  in  the  river  bottom,  about  2  miles  above  Bomney,  in 
this  county,  contained  a  celt,  a  pipe,  and  some  arrowheads. 

On  the  front  of  this  pipe,  at  the  upper  rim  of  the  bowl,  there  was 
carved  an  eagle  in  a  neat  and  tastefal  manner.  Some  years  ago  the 
party  from  whom  were  procured  the  above  specimens  opened  a  large 
mound  in  Mineral  County,  West  Virginia,  near  the  town  of  Ridgeville. 
In  external  appearances,  according  to  report,  it  was  similar  to  those 
described,  but,  instead  of  in  a  cof&n-shaped  repository,  the  body  was 
buried  in  a  sitting  posture.  The  skeleton  was  nearly  whole  at  the  time 
of  exhumation ;  the  feet  rested  ui>on  the  floor ;  the  legs  against  a  wall, 
above  which  in  the  seat  were  the  thigh  bones ;  and  against  a  second 
wall  leaned  the  bones  of  the  back  and  chest.  The  arms  seemed  to  have 
been  placed  in  a  careless  position  at  the  side,  with  the  hands  open  and 
lying  upon  the  shelf  with  the  thigh  bones.  The  head  rested  in  a  re- 
cumbent position  on  a  third  shelf.  A  fragment  of  pyrites  was  found 
near  by,  which  is  supposed  to  have  been  placed  in  one  hand.  Among 
the  bones  and  debris  there  wa«  discovered  a  brass  button  of  continental 
style. 

For  the  authenticity  of  his  description  the  narrator  referred  to  sev- 
eral gentlemen  residing  near  the  locality,  who  were  present  and  assisted 
in  the  work,  and  in  whose  possession  the  bones  were  when  last  heard  of. 

Other  mounds  and  remains  were  found  in  abundance  as  the  coun- 
try was  cleared  and  the  land  cultivated.  The  specimens  of  pyntes 
and  pottery  found  on  the  South  Branch  Mountain  have  been  added  to 
the  collection  of  archseological  remains  from  the  district,  deposited  at 
Georgetown  University. 


REMAINS  IN  BUCKS  COUNTY,  PENNSYLVANIA. 

By  Jomv  A.  Ruth,  RiegelsvUle,  Pa, 

Durham,  the  most  northeastern  township  of  Bucks  County,  Pennsyl- 
vania, ]s*situated  on  the  banks  of  the  Delaware  Biver,  9  miles  south  of 
Easton,  and  by  railroad  76  miles  north  of  Philadelphia.  The  township 
covers  an  area  of  about  9  square  miles,  and  the  greater  i)art  of  it  is 
drained  by  the  Durham  Creek  and  its  tributaries.  The  surface  is  hilly, 
the  soil  fertile  and  in  a  high  state  of  cultivation.  To  its  original  occu- 
pants it  presented  many  natural  advantages,  and  the  remains  of  their 
workmanship  found  buried  in  the  soil  show  that  they  saw  these  advan- 
tages and  made  use  of  them.  The  southeastern  part  of  the  township 
was  their  favorite  re  sort  This  part  of  the  Delaware  Valley  is  about 
1^  miles  long,  and  about  one-half  mile  in  width  at  the  widest  part  It 
is  bounded  on  the  east  by  the  Delaware  River,  and  on  the  west  and 
south  by  a  range  of  hlntb  extending  from  the  village  of  Monroe  to  the 
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Narrows,  wbicb  rise  perpendicalarly  to  the  height  of  uearly  400  feet.  It 
is  strongly  defended  by  natare,  and  the  sceoer)'  is  not  surpassed  by  any. 
in  the  county  There  are  other  localities  in  the  township  where  relics 
are  found  but  nowhere  m  such  abundance  as  in  the  locality  just  men- 
tioned I  shall  now  describe  these  and  other  remaioB  ia  the  order  in 
which  they  are  numbered  on  the  map. 


Reiuwns  iu  Dacbam  Township,  Bnclu  County,  Pennsylviuiift. 


No.  1  is  the  site  of  what  once  was  an  extensive  \il1age,  situated  on 
the  banks  of  the  Delaware,  near  the  mouth  of  Gallows  Bun.,  and.  »JawaX, 
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ODe-quiirter  mile  from  Kintnerville.  It  extends  along  the  Delaware 
several  hundred  yards,  and  back  from  the  river  aboat  50  yards.  Its  ex- 
tent may  easily  be  traced  by  the  broken  cobblestones  and  chips  of 
flint  and  jasper  which  are  thickly  strewn  over  the  surface.  Many  of 
the  cobblestones  bear  marks  of  Are.  Among  this  refuse  a  large  num- 
ber of  relics  have  been  found.  They  exhibit  all  degrees  of  workman- 
ship from  the  rudest  to  the  most  skillfully  wrought.  The  most  abon- 
dant  relic  is  the  arrow-i>oint,  of  which  have  been  herecoUected  more  than 
400  specimens.  Many  show  by  their  workmanship  that  they  were  made 
by«^a  people  who  had  advanced  in  the  stone  art  to  a  high  degree  of 
skill.  In  this  locality  have  also  been  found  many  hammers,  spear- 
heads, scrapers,  and  plummets.  The  spear-heads  found  are  generally 
broken.  Among  the  rarer  implements  are  drills,  polishing-stones,  axes, 
celts,  knives,  paint-cups,  i)estles,  ceremonial  hatchets,  and  amulets. 
The  hatchets  and  amulets  are  all  broken,  but  are  highly  polished  and 
well  proportioned.  They  show  great  skill  and  patience  on  the  part  of 
those  who  shaped  them.  Fragments  of  pottery  are  plentiful.  Some  of 
it  is  omameflted.  Many  of  the  fragments  are  well  preserved,  but  others 
are  crumbling  and  have  the  appearance  of  great  age.  The  material  used 
in  the  manufacture  of  the  stone  implements  of  this  and  the  other  vil- 
lage sites  in  the  township  is  that  found  in  the  locality.  Probably  one- 
half  of  the  arrow- points  are  made  of  trap,  the  remainder  of  jasper, 
quartz,  red  shale,  &c.  But  few  specimens  are  made  of  the  last-named 
mineral,  which  is  not  a  very  durable  material  for  stone  implements. 

No.  2  is  also  the  site  of  an  ancient  village,  on  the  farm  of  Mr.  Clarkj 
one  mile  north  of  Holland  Station,  Hunterdon  County,  New  Jersey. 
The  extent  of  this  village  was  not  as  great  as  that  at  No.  1,  but  it  has 
added  to  our  collection  many  fine  specimens.  Among  these  is  half  of 
the  bowl  of  a  stone  pipe,  the  only  fragment  of  a  stone  pipe  yet  found. 
Its  shape  is  similar  to  Fig.  179  in  Dr.  Abbott^s  Stone  Age  in  New  Jer- 
sey. Two  stone  axes  of  very  rude  workmanship  were  picked  up  at  this 
place.  The  rudest  is  an  ordinary  cobblestone  notched  at  the  sides,  near 
one  end,  and  slightly  grooved  half  way  across  one  side.  The  other  is 
an  oval  cobblestone,  11  inches  in  length,  with  a  narrow  groove  around 
one  end.  No  attempt  seems  to  have  been  made  to  sharpen  either  of 
these  axes. 

No.  3  is*  a  locality  on  the  farm  of  Mr.  Snyder,  near  Holland  Church, 
where  have  been  found  a  number  of  spear  and  arrow  points,  most  of 
them  broken.  Tradition  tells  us  that  this  was  an  ancient  battle-ground. 
Two  tribes  lived  in  the  vicinity,  and  the  children,  in  their  wanderings, 
met  each  other  and  quarreled  about  a  large  grasshopper  which  one  of 
them  had  found.  This  resulted  in  a  war,  and  this  locality  is  said  to  be 
the  place  where  the  decisive  battle  was  fought.  The  conflict  was  wit- 
nessed by  a  white  man  from  the  opposite  side  of  the  river.  Such  is  the 
tradition  as  it  exists  in  the  neighborhood. 


REMAINS  IN  BUCKS  COUNTY,  PA.  875 

No.  4  is  on  the  farm  of  Mr.  Overpeck,  near  Monroe.  This  locality 
is  pecnliar  in  its  relics,  which  consist  of  triangular  arrow-points  and 
fragments  of  finely  ornamented  pottery.  Besides  these,  no  other  relics 
were  discovered,  except  several  pieces  of  clay  pipe-stems,  an  amalet, 
several  celts,  and  fragments  of  pestles.  Since  the  writer  has  collected 
at  this  place,  he  has  found  but  one  arrow-point  with  a  stem,  while  of 
triangular  arrow- points  more  than  100  specimens  have  been  gathered, 
most  of  them  broken.  A  large  number  of  fragments  of  pottery  were 
found  scattered  over  the  surface.  They  were  in  a  good  state  of  preser- 
vation, and  many  of  them  are  finely  ornamented,  especially  those  pieces 
which  formed  the  rim  of  the  vessels,  some  of  which  are  perforated. 
Chips  of  jasper  occur  in  the  soil,  but  very  few  broken  cobble-stones.  It 
is  difficult  to  explain  why  all  the  arrow-points  are  triangles,  and  why 
the  pottery  is  of  better  workmanship  than  that  of  any  other  locality  in 
the  township. 

No.  5  is  the  site  of  a  small  village  on  the  farm  of  Mr.  Tranger,  of 
Monroe.  It  is  situated  about  100  yards  north  of  No.  4,  but  is  quite  differ- 
ent from  it  in  the  character  of  its  relics.  Here  chips  of  flint  and  broken 
cobble-stones  are  found  again.  The  relics  are  principally  spear  and 
arrow  points,  knives,  scrapers,  plummets,  &c. 

No.  6  is  a  locality  on  the  farm  of  Mr.  Overpeck,  where  we  find  spear 
and  arrow  points,  some  rude  pottery,  hammers,  and  occasionally  a  few 
other  implements. 

No.  7  is  on  the  edge  of  the  blufir,on  the  farm  of  Mr.  Aaron  Tranger. 
In  the  character  of  its  relics  it  is  similar  to  No.  6.  Som^  of  the  arrow 
points  are  made  of  a  material  not  found  in  the  locality.  This  place  was 
probably  occupied  by  parties  guarding  the  villages  in  the  valley  against 
invasion.  The  position  commands  a  good  view  of  the  Delaware  Valley 
toward  the  north. 

No.  8  is  a  locality  on  (he  farm  of  Oooper  and  Hewitt,  one-half 
mile  south  of  Biegelsville,  where  have  been  found  arrow-points  and  a 
few  other  relics.  The  refuse  scattered  over  the  surface  indicates  that 
it  was  the  site  of  a  small  village. 

No.  9  is  on  the  farm  of  Mr.  Biegel,  near  the  mouth  of  the  Musconet- 
cong  Greek,  Hunterdon  Gounty,  New  Jersey.  Spear  and  arrow  points 
are  found  here. 

No.  10  is  on  the  farm  of  George  Shick,  between  two  springs,  where 
have  been  found  spear  and  arrow  points,  hammers,  knives,  scrapers, 
plummets,  a  fine  drill,  &c. 

No.  11  is  also  around  a  spring,  on  the  farm  of  Jacob  Bichards.  The 
relics  are  the  same  kind  as  those  found  at  No.  10. 

No.  12  is  an  ancient  jasper  mine  on  the  farm  of  Gooper  and  Hewitt. 
The  excavation  made  in  mining  the  jasper  is  still  to  be  seen.  Around 
it  is  a  ridge  of  earth  and  stones,  thrown  out  by  the  miners.  The  ground 
is  overgrown  with  brush  and  small  oak,  and  is  not  cultivated  for  a  short 
diHtance  around -the  mine.    The  excavation  is  partly  filled  with  stone 
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hauled  from  the  adjoining  fields.  Very  few  arrow  points  are  foand 
aroaud  the  mine.  Chips  of  red  and  yellow  jasper  are  found  in  large 
qnantities,  scattered  over  more  than  20  acres  aronnd  the  mine.  With 
them  are  found  numerous  river  pebbles  and  cobblestones  with  hammer 
marks  on  them.  Some  are  worn  off  aronnd  the  entire  edge ;  others  were 
originally  nearly  round,  and  through  use  became  still  more  so.  Nearly 
all  the  hammers  found  on  village  sites  have  finger  pits,  but  these  have 
none,  and  are  found  only  around  this  mine.  These  facts  seem  to  indicate 
that  they  were  used  as  hammers  for  blocking  out  the  jasper  into  pieces 
of  a  suitable  size  for  implements,  and  that  these  blocks  were  then  car- 
ried to  the  villages,  where  they  were  finished. 

No.  13  is  on  the  farm  of  Henry  Adams,  situated  on  the  top  of  tiie 
hill.  It  commands  a  fine  view  of  the  Delaware  and  Muscanetcong  Val- 
leys. Here  have  been  found  but  two  kinds  of  relics — a  few  arrow- 
points  and  several  dozen  plummets.  Most  of  the  plummets  found  on 
village  sites  are  similar  to  Figs.  204  and  205  in  Dr.  Abbott's  Stone  Age 
in  New  Jersey,  but  those  found  in  this  locality  are  nearly  all  like  Fig. 
203. 

No.  14.  Durham  Cave  is  the  name  given  to  a  cavern  in  the  lime- 
stone formation  on  the  north  side  of  the  Durham  Greek,  near  its  mouth. 
The  cave  extends  into  the  hill  toward  the  west,  parallel  with  the  creek. 
A  large  part  of  it  has  been  destroyed  by  quarrying  the  limestone,  which 
is  of  excellent  quality  and  was  used  in  the  furnace  near  by.  The  main 
passage  was  about  150  feet  long,  from  4  to  40  feet  wide,  and  averaged 
about  12  feet  jn  height  The  floor  descends  as  yon  enter,  and  at  the 
farther  end  is  a  fine  spring.  A  few  stalactites  formerly  hung  firom  the 
roof.  About  forty  years  ago,  when  the  cave  was  opened,  petrified  bones 
were  found  in  one  of  the  rooms.  They  were  removed  by  several  scien- 
tists who  had  come  from  New  York  for  that  purpose,  and  were  sent  to 
some  scientific  association  in  that  city.  A  number  of  interesting  relics 
were  also  found,  among  them  spear  and  arrow  points,  beads,  and  a 
skull.  The  latter  is  said  to  have  been  sent  to  some  museum  in  Phila- 
delphia. A  small  room  on  the  right  of  the  main  passage  was,  years  ago, 
named  Queen  Esther's  Drawing-room,  after  an  Indian  woman. 


EBLICS  IS  POUGHKBEPSEB,  NEW  YOBE. 
By  Hbnrt  Booth,  of  Pougkkeepmey  N,  T. 

In  the  southern  part  of  Poughkeepsie,  Dutchess  County,  New  York, 
and  extending  beyond  the  city  limits,  there  used  to  be  a  large  deposit  of 
molding  sand.  This  has  been  dug  out  during  the  last  seven  or  eight 
years  and  carted  away.  The  accompanying  map  shows  a  part  of  this 
sand  bed,  which  has  proved  to  l>e  of  great  interest.  In  October,  1882, 
some  fragments  of  human  skeletons  were  turned  up  by  the  laborers  on 
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Fox's  Point  This  was  reported  to  the  writer  b;  Mr.  E.  W.  Frazer,  the 
foremna,  who  very  kindly  afforded  svery  asaistance  in  his  powerto  make 
an  examinatiou  of  this  part  of  the  sand  bed.  The  deposit  of  sand  is  over- 
laid by  earth,  which  is  generally  aboat  1  foot  deep.  The  stratnm  of  sand 
varies  troui  a  few  inches  to  4  or  5  feet  in  depth.  On  top  of  this  sand, 
directly  below  the  soil,  the  larger  part  of  the  stone  implemeDts  were 
foand.    At  the  place  on  Fox's  Point,  marked  on  the  map  with  three 
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Greek  crosses,  the  skeletons  were  dog  np.  The  ground  here  is  a  few 
feet  above  the  level  of  the  Hndson  River  Bailroad.  Fooagh  sknlU  and 
Augments  of  sknlls  were  dug  np  to  permit  the  sapposition  that  six 
bodies  had  been  buried  here.  These  bones  were  found  at  depths  vary- 
ing from  1  foot  to  3  feet  below  the  surface.  Of  four  bodies  there  re- 
mained nothing  bot  parts  of  the  skulls,  a  few  teeth,  and  fragments  of 
ribs.  Of  another  body  there  were  leg  bones,  fhkgments  of  ribs,  finger 
bones,  vertebne,  and  a  nearly  complete  skull,  including  the  lower  jaw. 
This  skeleton  lay  on  its  right  side,  with  the  knees  drawn  up  to  the  chin. 
Of  another  body  there  were  a  few  vertebrae  and  finger  bones,  and  a 
pearly  complete  sknll,  including  the  lower  jaw.    This  skuU.  \«*RSi.*sa. 
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its  chin,  facing  westward,  or  toward  Hndson  River.  Undemeath  it  was 
found  a  piece  of  burnt  sandstone,  rudely  chipped  into  the  form  of  an 
arrow-head.  With  the  exception  of  this  stone  and  a  bit  of  chipped  horn- 
stone,  nothing  was  discovered  with  the  bodies.  In  the  hollow  on  Fox's 
Point,  below  and  west  of  this  little  hillock,  the  sand,  when  dug  up, 
showed  traces  of  fire,  being  red  instead  of  yellow.  Intermixed  with  it 
were  a  great  number  of  broken  stones,  which  also  seemed  to  have  been 
burned.  Here  were  found  many  implements,  both  fragmentary  and 
entire.  They  were  pounders  (oval  or  round  cobble-stones  with  worked 
depressions  on  either  side  for  the  fingers),  spear-heads,  arrow-heads, 
pestles,  &c.  On  top  of  the  rising  ground  east  of  Fox's  Point  and  the 
railroad  many  stone  implements  were  found.  In  1876  Mr.  £.  W.Frazer 
picked  up  near  this  place  half  of  a  steatite  dish,  which  is  now  in  the 
American  Museum  of  Natural  History  in  New  York  City.  No  iron  im- 
plements of  any  kind  have  been  recovered  here,  and  no  bodies  except 
those  mentioned  above.  The  total  number  of  perfect  implements  from 
this  locality,  now  in  the  writer's  possession,  is  as  follows:  Pounding- 
stones,  32;  pestles,  5;  arrow  and  spear  points,  103;  hoes,  6;  axes,  or 
hammers,  2 ;  drill,  1 ;  rubbing-stone,  1.  The  fragments  and  flakea 
amount  to  several  hundreds. 


NOTES  ON  THE  WAMPANOAG  INDIANA 
By  HsNRY  £.  Chase,  A.  B.,  of  BtooklVM^  Mom, 

Every  year  the  signs  of  Indian  settlements  along  our  coast  are  becom- 
ing fewer.  The  experience  of  the  last  two  years  has  taught  the  writer 
that  great  ignorance  prevails  among  those  persons  whom  we  might  most 
reasonably  expect  to  direct  us  to  the  sites  of  Indian  towns.  He  has 
thought  it  worth  while,  therefore,  to  put  on  record,  for  the  convenience 
of  others,  the  exact  sites  of  all  the  Indian  shell  heaps  and  other  indica- 
tions of  Indian  settlement  seen  during  the  summers  of  1882  and  1883. 
Besides  the  mere  description  of  the  towns  in  their  present  condition, 
and  the  implements,  weapons,  &c.,  found  at  or  near  them,  a  general 
history  will  be  given  of  what  has  been  recorded  or  is  known  on  the  sub- 
ject from  other  sources,  together  with  a  detailed  account  of  the  origin, 
language,  customs,  manners,  traditions,  and  religion  of  these  Indians, 
so  far  as  it  was  possible  to  gather  them.  Further  study  shows  that 
much  of  this  information  is  already  in  such  available  form  in  the  works 
of  Oookiu,  Williams,  and  a  few  other  early  writers,  who  had  the  best 
opportunities  to  study  the  Indians,  that  all  subsequent  scholurs  will 
prefer  to  consult  them  in  the  original.  Beferences  will  be  made  to  these 
and  other  works  which  are  useful  in  the  study  of  the  Indians  referred 
to  in  these  notes,  and  only  so  much  of  them  will  be  quoted  as  is  abso- 
lutely necessary  to  give  one  unacquainted  with  the  Indian  tribes  of 
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I^ew  England  a  fair  knowledge  of  the  Wampanoag  tribe,  to  which  the 
Indians  of  Cape^Cod,  Martha's  Vineyard,  and  Nantncket  belonged.. 
The  practice  of  the  writer  has  been,  after  finding  alone  the  site  of 
some  Indian  town,  and  obtaining  all  the  information  available  from 
the  farmers  and  others  living  in  the  vicinity,  to  tnm  to  the  volumes  of 
the  Massachosetts  Historical  Society's  works  and  Barber's  Historical 
Collections,  ^^a  general  collection  of  interesting  facts,  traditions,  bio- 
graphical sketches,  anecdotes,  &c.,  relating  to  the  history  and  antiqui- 
ties of  every  town  in  Massachusetts,"  and  learn  what  is  there  said 
of  the  Indians  once  living  there.  This  information  was  sometimes 
very  satisfactory,  but  until  recently  went  ahead  of  the  explorations, 
and  there  are  still  a  few  important  additions  to  be  made  to  the  map  of 
Indian  settlements  on  Gape  God.  In  the  rambles  in  search  of  arrow- 
heads, stone  hatchets,  &c.,  little  of  the  history  of  their  former  owners 
could  be  learned  from  persons  now  living  near  by,  the  usual  information 
being  to  the  effect  that  **  when  the  oldest  inhabitant  was  a  boy,"  an  old 
Indian  or  squaw  lived  near  the  spot  where  the  arrows  or  shell  heaps 
exist.  In  a  few  other  places,  as  at  Mashpee  and  Gay  Head,  the  mixed 
descendants  of  the  Indians  may  still  be  seen;  but,  with  the  exception 
of  a  few  names,  like  Pocknet  and  Attaquin,  their  names  are  English, 
and  their  hair  inclined  to  curl,  owing  to  their  frequent  intermarriage 
with  the  negroes.  A  friend  who  has  given  the  matter  some  attention 
writes  that  there  are  now  probably  none  of  unmixed  blood  among  the 
Indians  of  Mashpee,  though  many  of  the  people  have  a  strongly  marked 
Indian  appearance.  Neither  these  Indians  nor  some  of  the  same  sort 
at  Gay  Head  could  give  any  exact  information  in  regard  to  the  sites  of 
old  Indian  towns,  and  the  conclusion  is  inevitable  that  they  know  less 
a>bout  such  things  than  some  small  white  boys  living  near  by,  who  are 
m  the  habit  of  collecting  arrow-heads.  At  several  places  on  Cape  Cod, 
Martha's  Vineyard,  and  Nantucket  people  are  becoming  int-erested  in 
Indian  relics,  and  it  is  frequently  impossible  to  buy  a  stone  hatchet 
(which  the  owner  may  have  thought  worthless),  because  he  heard 
that  another  man  had  sold  such  a  grooved  stone  for  a  great  price. 
Several  boys  have  collections  of  arrow-heads  amounting  to  two 
or  three  hundred;  and  middle-aged  men  have  said  that  in  certain 
places  they  could  once  find  all  the  arrow-heads  they  wished,  and  have 
been  surprised  when  there  were  found  only  one  or  two,  perhaps  not 
one.  Old  men  say  that  it  was  the  habit  of  the  farmers  to  plow  up  most 
regularly  all  those  fields  which  had  been  already  cleared  by  the  natives, 
for  these  always  gave  the  best  crops,  owing  to  the  rich  black  soil  that 
was  usually  found  there.  On  the  east  side  of  Bass  Biver,  and  on  In- 
dian Neck,  near  Wellfleet  Harbor,  may  be  seen  the  wisdom  of  this 
practice;  for  at  these  places  the  most  thrifty  vegetables  in  the  fields 
were  those  growing  in  the  dark  earth  and  scattered  shell-heaps.  But 
by  this  practice  the  most  lusting  monuments  of  the  Indians  have  been 
erased,  their  graves  levelled,  their  shell  heaps  scattered,  and  their  weap- 
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ons  and  implements  of  stone  plowed  under  or  picked  up  and  removed. 
.  On  Nantucket  and  Martha's  Vineyard  it  was  easier  to  get  information 
on  our  subject,  probably  partly  from  the  fact  that  Indian  names  have 
been  more  easily  preserved  on  islands,  where  may  still  be  found  many 
descendants  of  the  first  white  settlers,  and  partly,  in  the  case  of  Nan- 
tucket, through  the  publication  by  the  Old  Colony  Line  of  a  historical 
map  of  that  island,  surveyed  and  drawn  a  few  years  ago  by  the  Rev. 
E.  0.  Ewer,  D.  D.  To  give  the  reader  a  general  idea  of  the  tribes  in- 
habiting New  England,  and  the  relative  strength  and  country  possessed 
by  the  tribe  to  which  the  Gape  Cod,  Martha's  Vineyard,  and  Nantucket 
Indians  belonged,  a  few  quotations  will  be  made  from  the  writings  of 
Mr.  Daniel  Qookin,  one  of  the  magistrates  of  Massachusetts  colony, 
and  for  many  years,  commencing  with  1656,  ^'betrusted  and  employed 
for  the  civil  government  and  conduct  of  the  Indians  in  Massachusetts 
colony  by  order  of  the  general  court  there.'' 

"OP  THE  PRINCIPAL   INDIANS  THAT  INHABIT  NEW  ENGLAND. 

"  1.  The  principal  nations  of  the  Indians  that  did  or  do  inhabit  within 
the  confines  of  New  England,  are  five:  1,  Pequots;  2,  Narragansitts ; 
3,  Pawkunnawkuts ;  4,  Massachusetts,  and  5,  Pawtucketts. 

"  2.  The  Pequots  or  Peqnods  were  a  people  seated  in  the  most  south- 
erly bounds  of  New  England,  whose  country  the  English  of  Connecticut 
jurisdiction  doth  now,  for  the  most  part,  possess.  This  nation  were  a 
very  warlike  and  potent  people  about  forty  years  since ;  at  which  time 
they  were  in  their  meridian.  Their  chief  sachem  held  dominion  over 
divers  petty  sagamores,  as  over  part  of  Long  Island,  over  the  Mohe- 
gans,  and  over  the  sagamores  of  Quinapeake,  yea,  over  all  the  people 
that  dwelt  upon  Connecticut  Eiver,  and  over  some  of  the  most  southerly 
inhabitants  of  the  Nipmuck  country,  about  Quinabaag.  The  principal 
sachem  lived  at  or  about  Pequot,  now  called  New  London.  These  Pe- 
quots, as  old  Indians  relate,  could  in  former  times  raise  four  thousand 
men  fit  for  war,  and  held  hostility  with  their  neighbors  that  lived  bor- 
dering upon  them  to  the  east  and  north,  called  the  Narragansitts,  or 
Nechegansitts ;  but  now  they  are  few,  not  above  threo  hundred  men, 
being  made  subject  unto  the  English,  who  conquered  and  destroyed 
most  of  them  upon  theii*  insolent  deportment  and  just  provocation, 
anno  1638,  of  which  we  shall  have  occasion  to  speak  more  particularly 
in  the  sequel  of  our  history. 

'*  3.  The  Narragansitts  were  a  great  people  heretofore,  and  the  terri- 
tory of  their  sachem  extended  about  thirty  or  forty  miies  from  Seknnk 
Eiver  and  Narragansitt  Bay,  including  Rhode  Island  and  other  islands 
in  that  bay,  being  their  east  and  north  bounds  or  border,  and  so  run- 
ning westerly  and  southerly  unto  a  place  called  Wekapage,  four  or  five 
miles  to  the  eastward  of  Pawcutuk  River,  which  was  reckoned  for  their 
south  and  west  border,  and  the  easternmost  limits  of  the  Pequots.  This 
sachem  held  dominion  oyer  divei^  petty  governors,  as  part  of  Long 
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(slaDd,  Block  IslaDd,  Ca^esitt,  Niantick,  and  others,  and  had  tribute 
from  some  of  the  Nipmuck  IndiaDs  that  lived  remote  from  the  sea.  The 
chief  seat  of  this  sachem  was  about  Karragausitt  Bay  and  C^uuouicut 
Island.  The  Karragansitts  were  reckoned  in  former  times  able  to  arm 
for  war  more  than  five  thousand  men,  as  ancient  Indians  say.  All  do 
agree  they  were  a  great  people,  and  oftentimes  waged  war  with  the  Paw- 
knnnakutts  and  Massachusetts,  as  well  as  with  the  Pequots.  The  juris 
diction  of  Bhode  Island  and  Providence  Plantations  and  part  of  Con 
necticut  people,  possess  their  country.  These  Indians  are  now  but  few, 
comparatively ;  all  that  people  cannot  make  above  one  thousand  able 
men. 

"  4.  The  Pawkunnawkutts  were  a  great  people  heretofore;  They  lived 
to  the  east  and  northeast  of  the  Narragansitts ;  and  their  chief  sachem 
held  dominion  over  divers  other  petty  sagamores;  as  the  sagamores 
upon  the  island  of  Nantucket  and  Nope,  or  Martha's  Vine^'ard,  sev- 
eral others,  and  some  of  the  Nipmucks.  The  country,  for  the  most 
part,  falls  within  the  jurisdiction  of  New  Plymouth  Colony.  This  peo- 
ple were  a  potent  nation  in  former  times }  and  could  raise,  as  the  most 
credible  and  ancient  Indians  affirm,  about  three  thoussind  men.  They 
held  war  with  the  Narragansitts,  and  often  joined  with  the  Massachu- 
setts, as  friends  and  confederates  against  the  Narragansitts.  This  na- 
tion, a  very  great  number  of  them,  were  swept  away  by  an  epidemical 
and  unwonted  sickness.  An.  1612  and  1613,  about  seven  or  eight  years 
before  the  English  first  arrived  in  those  parts  to  settle  the  colony  of 
New  Plymouth.  Thereby  Divine  Providence  made  way  for  the  quieib 
and  peaceful  settlement  of  the  English  in  those  nations.  What  this 
disease  was,  that  so  generally  and  mortally  swept  away,  not  only  these 
but  other  Indians,  their  neighbors,  I  cannot  well  learn.  Doubtless  it 
was  some  pestilential  disease.  I  ^ve  discoursed  with  some  old  In- 
dians that  were  then  youths,  who  say  that  the  bodies  all  over  were  ex- 
ceedingly yellow,  describing  it  by  a  yellow  garment  they  showed  me, 
both  before  they  died  and  afterwards. 

'^5.  The  Massachusetts,  being  the  next  great  i)eople  northward,  inhab- 
ited principally  about  that  place  in  Massachusetts  Bay  where  the  body 
of  the  English  now  dwell.  These  were  a  numerous  and  great  people. 
Their  chief  sachem  held  dominion  over  many  other  pett}'  governors,  as 
those  of  the  Weechagaskas,  Neponsitt,  Punkapaog,  Nonantum,  Nasha- 
way,  some  of  the  Nipmuck  people,  as  far  as  Pokomtakuke,  as  the  old 
men  of  the  Massachusetts  affirmed.  This  peo[)1e  could,  in  former  times, 
arm  for  war  about  three  thousand  men,  as  the  old  Indians  declare. 
They  were  in  hostility  very  often  with  the  Pawkunnawkutts,  who  lived 
on  the  south  border,  and  with  the  Pawtucketts,  who  inhabited  on  their 
north  and  northeast  limits.  In  An.  1612  and  1613,  these  people  were 
also  sorely  smitten  by  the  hand  of  God  with  the  same  disease,  before 
mentioned  in  the  last  section,  which  destroyed  the  most  of  them,  and 
made  room  for  the  English  people  of  Massachusetts  colony,  which  peo< 
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pie  this  country,  and  the  rest  called  Pawtuckett.  There  are  not  of  this 
people  left  at  this  day  above  three  hundred  men,  besides  women  and 
children. 

'^G.  Pawtuckett  is  the  fifth  and  last  great  sacheroship  of  Indians. 
Their  country  lieth  north  and  northeast  from  the  Massachusetts,  whose 
dominion  reacheth  so  far  as  the  English  jurisdiction,  or  colony  of  the 
Massachusetts,  doth  now  extend,  and  had  under  them  several  other 
smaller  sagamores,  as  the  Pennakooks,  Agawomes,  Naamkeeks,  Pas- 
catawayes,  Accomintas,  and  others.  They  were  also  a  considerable 
people  heretofore,  about  three  thousand  men,  and  held  amity  with  the 
people  of  Massachusetts.  But  these  also  were  almost  totally  destroyed 
by  the  great  sickness  before  mentioned,  so  that  at  this  day  they  are  not 
above  two  hundred  and  fifty  men,  besides  women  and  children.  Thui 
country  is  now  inhabited  by  the  English  under  the  government  of 
Massachusetts.'' 

Pawkunnawkutt  was  the  Indian  name  for  the  country  around  the 
present  city  of  Bristol,  E.  I.  King  Philip,  Pometacom,  or  Metacomet, 
lived  here,  and  it  wa^  from  this  place  the  nation  of  which  he  was 
sachem  derived  its  name.  These  Indians  were,  however,  sometimes 
called  the  Wampanoags,  or  Wamponoags.  Another  writer  says :  "  The 
east  side  of  Narragansett  Bay  was  inhabited  by  the  Wampanoags  (who 
are  next  in  power  to  the  Karragansetts),  on  the  bi^ad  regions  of  eountry 
extending  to  Massachusetts  Bay,  Cape  Cod,  and  Kantucket.  The  most 
powerful  sachem  of  the  Wampanoags,  at  the  time  of  the  arrival  of  the 
Plymouth  settlers,  was  Massasoit,  also  called  Osemequiu.  His  two 
sons  and  successors  were  Wamsutta,  called  by  the  English  name  of 
Alexander,  and  Metacomet,  known  as  King  Philip."  The  five  tribes 
of  Indians  mentioned  used  the  same  language,  with,  however,  some 
slight  difference  in  the  expression,  tfot  unlike  the  differences  found  in 
several  countij^s  in  England.  They  could  readily  understand  each 
other,  but  could  not  understand  some  of  the  inland  Indians,  particu 
larly  the  Mawhawks,  or  Maquas.  '*  Their  government  is  generally 
monarchic<al,  their  chief  sachem  or  sagamore's  will  being  their  law;  but 
yet  the  sachem  had  some  chief  men  that  he  consults  with  as  his  special 
counselors.  Among  some  of  the  Indians  their  government  is  mixed, 
partly  monarchical  and  partly  aristocratical,  their  sagamore  doing  not 
any  weighty  matter  without  the  consent  of  his  great  men,  or  i)ettj 
sagamores.  Their  sachems  have  not  their  men  in  such  subjection  but 
that  very  frequently  their  men  will  leave  them,  upon  distaste  or  harsh 
dealing,  and  go  and  live  under  other  sachems  that  can  protect  them;  so 
that  their  principal  endeavor  is  to  carry  it  obligingly  and  lovingly  unto 
their  people,  lest  they  should  desert  them,  and  thereby  their  strength, 
l)ower,  and  tribute  would  be  diminished."  This  description  of  their 
government,  given  in  Mr.  Gookin's  history  of  the  Indians  in  New  Eng- 
land, shows  the  peculiar,  uncertain  hold  which  their  rulers  had  open 
them,  and  throws  a  good  deal  of  light  on  the  relation  which  soon  came 


WAMPANOAQ  INDIANS   OF  MASSACHUSETTS.  883 

■ 

to  exist  between  the  rulers  of  the  Wampanoags,  Wamsutta  aud  Phillip, 
and  their  praying  Indians  upon  Cape  Cod,  Martha's  Vineyard,  and 
Nantucket.  Very  early  Massasoit  saw  that  the  English  were  acquiring 
a  dangerous  ascendancy  over  the  minds  of  his  Indians,  and  begged  the 
English  to  stop  trying  to  change  the  religion  of  his  Wampanoags,  for 
they  were  apt  to  become  poor  subjects  to  him.  It  is  a  suggestive  fact 
that  in  two  noted  cases  in  which  King  Philip  sought  to  administer 
justice  in  accordance  with  Indian  law,  that  of  John  Gibbs,  at  Nantucket, 
for  speaking  evil  of  Philip's  father,  Massasoit,  and  that  of  John  Sassa- 
mon,  at  Assawamsett  Pond,  for  revealing  Phillip's  plans  to  the  English, 
the  oflfeuders  were  preachers  of  the  Gospel  to  the  i)raying  Indians. 
The  English  tried  to  alienate  still  further  the  praying  Indians  from 
their  allegiance  to  Philip  by  adding  to  their  list  of  jurors  at  the  trial 
of  Sessamon's  executioners  ^'  six  of  the  indifferent  est,  granest,  and  sage 
Indians,"  that,  by  their  concurrence  with  the  white  jurors,  the  Indians 
of  the  praying  towns  might  be  committed  to  the  cause  of  the  whites. 
To  make  the  conviction  of  the  culprits  sure,  however,  they  had  the  full 
number  of  twelve  white  men  before  adding  the  six  Indians  to  the  jury. 
The  execution  of  these  three  Indians  by  the  English  was  the  immediate 
cause  of  the  Indian  war,  threatened  for  some  time,  but  purposely'  de- 
layed by  Philip  until  he  could  get  the  aid  of  the  Narragansetts.  The 
names  of  Elliot  and  Williams  will  ever  be  associated  with  the  conver-- 
sion  of  the  Indians  under  their  charge  near  the  Massachusetts  and 
Providence  Plantations ;  but  to  the  less  celebrated  efibrts  of  the  May- 
hews,  on  Martha's  Vineyard  and  Nantucket,  and  of  Mr.  Treat,  Mr. 
Bourne,  and  Mr.  Cotton,  on  Cape  Cod,  are  chiefly  due  the  conversion 
of  the  Indians  in  those  places,  and  the  .friendly  attitude  taken  by  these 
Indians  during  the  war  that  devastated  the  region  lying  just  west  of 
them.  The  following  quotation  in  reference  to  the  labors  of  the  May- 
hews  states  very  well  the  effect  of  their  labors,  aud  sets  forth  the  tract- 
able nature  of  the  Indians  of  Martha's  Vineyard,  which,  it  may  bo 
added,  were  shared  by  those  on  Nantucket  and  Cape  Cod : 

"A  t  the  timeof  the  settlement  (Martha's  Vineyard,  in  1642)  the  Indians 
were  very  numerous  in  this  town  (Edgartown),  perhaps  more  so  than  in 
other  parts  of  the  island.  The  Indians  of  Martha's  Vineyard  were  hos- 
pitable, aud  more  tractable  than  those  on  the  main.  Governor  May  hew 
and  his  son,  as  soon  as  they  became  settled,  attempted  to  civilize  them 
and  introduce  the  Gospel  among  them,  and  their  success  8uq)ri8ed  and 
delighted  the  pious  of  that  age.  The  younger  Mayhew  labored  in  this 
benevolent  work  with  diligence  aud  fervor  till  his  death,  in  1G57,  when 
it  was  assumed  by  his  father,  and  in  a  few  years  by  his  son,  and  it  m  as 
carried  on  by  some  member  of  the  family  till  the  beginning  of  the  pres- 
ent century.  Nearly  all  the  Indians  on  the  island  became  professed 
Christians.  At  first  Ihey  were  called  'catechumens,'  but  were  formed 
into  a  church  in  1G59,  and  from  this  another  church  arose  in  1670.  The 
English  found  most  essential  advantages  from  the  ascendancy  whicbi 
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wa8  {rained  over  tbeir  miuds;  they  were  disarmed  of  tbeir  rage;  they 
were  made  fiieiids  and  fellow-subjects,  in  Kiug  Philip^s  war  all  the 
ludian  nations  on  the  main  were  confederated  against  the  English. 
Alarm  and  terror  were  diffused  on  every  side ;  but  Governor  Mayhew 
was  HO  well  satisfied  with  the  fidelity  of  these  Indians  that  he  employed 
them  as  a  guard,  iurnished  them  with  the  necessary  ammunition,  and 
gave  them  instructions  how  to  conduct  themselves  for  the  common  safety 
in  this  time  of  imminent  danger.  So  faithful  were  they  that  they  not 
only  rejected  the  strong  and  repeated  solicitations  of  the  natives  on  the 
main  to  engage  in  hostilities,  but  when  any  landed  from  it,  in  obedience 
to  tbeir  orders  which  had  been  given  thent,  they  carried  them,  though 
sometimes  their  near  relations,  to  the  governor,  to  attend  his  pleasure. 
The  English,  convinced  by  these  proofs  of  the  sincerity  of  their  friendship, 
took  no  care  of  their  own  defense,  but  left  it  entirely  to  the  Indians,  and 
the  storm  of  war  which  raged  on  the  continent  was  not  suffered  to  ap- 
proach, but  these  islands  enjoyed  the  calm  of  peace.  This  was  the  genuine 
and  happy  effects  of  Mr.  Mayhew's  wisdom  and  of  the  introduction  of 
the  Christian  religion  among  the  Indians." 

The  Indians  of  Cape  Cod  )iad  been  very  generally  christianized  be- 
fore King  Philip's  war  broke  out,  and  most  of  them  remained  faithful  to 
their  white  neighbors,  and  aided  in  protecting  the  cape  against  hostile 
invasion.  It  is  very  probable  that  some  of  them  left  the  praying  towns 
to  join  Phillip,  as  did  many  from  the  praying  towns  near  Boston.  In 
the  records  of  drafts  of  men  levied  in  Massachusetts  and  Plymouth 
colonies  to  fight  Philip  are  found  the  names  of  southern  or  friendly 
Indians.  About  twenty  of  these  Indians,  under  the  leadership  of  an 
Indian  of  the  Wampanoag  tribe,  named  Captain  Amos,  living  at  or  near 
Ca])e  Cod,  took  part  in  the  disastrous  fight  near  Behoboth.  Bev.  Noah 
Newman,  in  writing  of  this  encounter,  states  that  Capt.  Michael  Peirse, 
with  fifty-one  of  his  soldiers  and  eleven  of  these  friendly  Indians,  were 
killed.  Because  of  the  friendly  attitude  of  the  Cape  Cod,  Martha's 
Vineyard,  and  Nantucket  Indians  toward  the  whites,  the  Indian  his- 
tory of  these  places  is  not  so  eventful  as  that  of  the  rest  of  the  Wampa- 
noag country  lying  between  Buzzard's  Bay  and  Narragausett  Bay.  The 
fanners  in  the  latter  region  have  pointed  out  to  me  the  past  summer 
the  swamp,  at  the  foot  of  Mount  Hope,  where  Philip  was  shot,  and  the 
place  \^ere  Benjamin  Church  encountered  Tuspaquiu  and  his  warriors 
on  Assawamsett  Neck,  in  Lakeville,  Mass.,  and  many  other  places  made 
memorable  during  this  bloody  Indian  war.  *  On  Cape  Cod  and  adjacent 
islands  there  were  no  hostilities  during  King  Phillip's  war,  and  all 
encounters  between  these  Indians  and  the  whites  took  place  at  a  very 
early  date,  when  white  explorers  thought  it  expedient  to  plunder 
and  kidnap  the  natives,  and  they  in  turn  thought  best  to  kill  the 
crew  of  any  shipwTecked  vessel,  and  so  secure  the  plunder.  On 
Nantucket,  Gookin  writes  that  some  bad  Indians  committed  this  of- 
fense even  later  than  the  year  1649,  and  were  punished  for  it.    In  the 
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year  1619,  Capt.  Thomas  Denner  landed  at  Martha^s  Vineyard  and  wa« 
attacked  by  the  natives.  He  and  his  companions  gallantly  defended 
themselves  with  their  swords  and  escaped.  Several  Indians  were  killed 
in  the  fray.  When  Bartholomew  Gosnold  visited  that  island,  in  1602, 
it  is  written  that  he  trafficked  amicably  with  the  natives  of  the 
vicinity,  and  it  is  very  probable  that  Captain  Dermer,  or  Martin  Pring, 
who  had  spent  the  summer  at  Edgartown  a  few  years  before  (in 
1603),  did  something  to  provoke  the  Indians,  or  Captain  Dermer 
would  have  been  differently  treated.  Captain  Weymouth  had  kid- 
napped live  Indians  in  Maine,  and  one  of  Captain  Smith's  commanders, 
named  Hunt,  carried  off  forcibly  twenty-seven  natives  from  Massachu- 
setts Bay — Sqnanto,  afterwards  the  interpreter  of  the  settlers  at  Ply- 
mouth, being  one  of  the  number.  Such  treatment  of  the  Indians  would 
not  be  likely  to  win  their  confidence,  and  it  is  no  wonder  that  when  the 
Pilgrims  landed  the  natives  should  try  to  take  revenge  upon  them, 
especially  after  they  had  been  robbed  of  com,  themselves  pursued,  and 
the  graves  of  their  people  disturbed  by  this  very  company  of  men. 
Three  days  before  the  landing  of  the  Pilgrims  atPatuxet,  or  Plymouth, 
while  exploring  in  what  afterward  became  the  town  of  Eastham,  they 
were  attacked  at  night  or  early  in  the  morning  by  the  Kauset  Indians, 
probably  led  by  Aspinet,  a  subchief,  who  owed  allegiance  to  Massasoit. 
This  spot,  called  Namskeket  by  the  Indians,  was  named  by  the  English 
**  The  First  Encounter.''  Some  years  before  this,  the  explorer  Cham- 
plain  had  an  encounter  with  the  Indians  of  Cape  Cod,  or  Cap  Blanc, 
and  immediately  started  back  to  Europe.  At  a  time  of  great  want  in 
Plymouth  colony,  through  the  assistance  of  Squauto  and  Massasoit, 
the  colonist's  obtained  supplier  of  com  from  the  Indians  of  Barnstable 
County.  Very  soon  the  land  itself,  which  was  so  easily  cultivated, 
attracted  emigration  from  Plymouth,  and  from  this  time  forward  there 
was  little  to  be  recorded  but  the  deeding  of  land  to  whites,  the  pov- 
erty,, drunkenness,  and  plagues  of  the  natives,  and  the  labors  of  good 
men  like  Mr.  Treat  to  instruct  them  and  improve  their  condition.  We 
have  few  particulars  in  regard  to  Indian  wars  of  the  Wampanoags, 
either  among  themselves  or  with  other  tribes,  those  given  by  Gookin 
and  in  the  history  of  Nantucket  being  almost  the  only  ones.  On  Nan- 
tucket, according  to  their  traditions,  there  were  two  tribes  of  Indians, 
one  that  crossed  from  the  Vineyard  and  landed  on  the  west  end  of  the 
island,  the  other  that  came  across  from  Monomoy,  or  Chatham,  and 
landed  upon  the  east  end.  These  two  tribes,  or  portions  of  the  Wam- 
panoag  tribe,  engaged  in  a  war  about  the  year  1630,  the  last  Indian 
war  on  the  island,  and  the  only  one  of  which  we  have  any  knowledge. 
In  studying  the  history  of  Indian  tribes  in  almost  any  part  of  the  conn- 
try  one  cannot  fail  to  be  struck  by  the  terrible  ravages  that  disease 
makes  when  once  it  enters  their  midst.  Longfellow,  in  his  tale  of  Hia- 
watha, did  not  overlook  this  sad  feature  in  Indian  life,  and  the  descrip- 
tion of  the  pestilence  is  hardly  too  strong  to  represent  the  mortality 
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and  distreBS  prodnced  among  the  Indians  by  many  difleases  not  usually 
ilatal  to  whites.  On  the  sixteenth  i>age  of  Barber's  Historical  Collec- 
tions is  given  a  very  interesting  account,  first  published  in  ^^Good  News 
from  New  Englanri,''  of  a  visit  made  by  Edward  Winslow  to  Massaaoit, 
whom  the  Plymouth  colonists  had  heard  was  lying  very  ill  at  Matta- 
puyst.  The  sachem's  condition  is  graphically  described,  and  the  primi- 
tive means  employed  by  the  Indians  to  cure  him.  One  passage  of  the 
description  is  as  follows:  "When  we  came  thither  (Puckanokick)  we 
found  the  house  so  full  of  men,  as  we  could  scarcely  get  in,  though  thej 
used  their  best  diligence  to  make  way  for  us.  There  were  they  in  the 
midst  of  their  charms  for  him  making  Aich  a  hellish  noise  as  it  distem- 
pered us  that  were  well,  and  therefore  unlike  to  ease  him  that  was  sick, 
etc.^  The  simple  but  sensible  methods  used  by  Mr.  Winslow  for  his 
recover^'',  and  their  success,  show  what  might  often  have  been  accom- 
plished for  others  in  a  similar  condition.  According  to  early  writers, 
the  most  general  and  fatal  diseases  among  these  Indians  before  the 
whites  came  were  yellow  fever,  and  a  hectic  fever  ending  in  quick  con- 
sumption. The  traditional  method  for  "laying''  the  yellow  fever  upon 
Martha's  Vineyard  would  be  most  likely  to  spread  the  disease.  Small- 
pox and  even  measles  were  very  fatal  in  the  Indian  towns  after  the  com- 
ing of  the  whites,  if  not  before.  Intemi>erauee  soon  increased  the  nat- 
ural improvidence  of  the  Indians,  undermined  their  constitutions,  and 
provoked  quarrels  among  them  which  often  ended  in  a  fatal  drunken 
fray.  The  following  description  of  a  portion  of  the  Wampanoag  tribe 
living  at  Middleborough,  preserved  in  one  of  the  earlier  volumes  of  the 
Massachusetts  Historical  Society's  collections,  gives  a  fair  description 
of  their  methods  of  living,  and  of  tM  prevalence  of  hectic  complainta 
among  all  this  tribe  of  Indians: 

"  Before  the  town  (Middleborough)  was  incorporated  this  place  went 
by  the  name  of  Namaskett,  which  was  an  ancient  Indian  name,  and  was 
formerly  plentifully  inhabited  by  the  Indian  natives,  who  were  gov- 
erned by  the  noted  sachem  Tispacan.  But  when  the  town  was  incor- 
porated and  began  to  be  settled  by  the  English,  the  natives  began  to 
scatter  and  decrease ;  but  there  is  now  a  settlement  of  them  which  de- 
scended from  the  ancients  of  Kamaskett,  which  inhabit  a  part  of  said 
town  known  by  the  name  of  Betty's  Neck  (which  place  took  its  name 
from  an  ancient  Indian  woman  by  the  name  of  Betty  Sesemore,  who 
owned  that  neck),  where  there  are  now  eight  Indian  houses  and  eight 
families.  (About  the  year  1794.)  The  general  number  of  Indians,  old 
and  young,  that  live  there  is  between  thirty  and  forty.  Their  houses 
are  poor;  they  own  some  land  ;  they  live  imprudent ;  are  very  fond  of 
liquor.  They  till  their  land,  which  produces  good  crops  of  corn  and 
rye,  which  they  trade  off  for  spirituous  liquors  with  any  retailer  that  is 
so  destitute  of  principles  as  to  trade  with  them,  so  that  by  the  middle 
of  the  winter  their  corn  and  grain  is  generally  gone.  Thou,  by  their 
baskets  and  brooms  (which  they  make)  they  purchase  it  to  supply 
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immediate  necessity.     They  are  very  subject  to  hectic  complaints,  for 
more  than  half  that  are  born  are  carried  off  young  with  consumptions.'' 

Within  the  past  summer  I  found  living  on  Betty's  Neck  only  three 
Indians,  all  women,  descendants  of  Massasoit,  and  relatives  of  Philip's 
faithful  follower,  Tuspaquin,  the  Black  Sachem,  chief  of  all  the  Ne- 
maskett  and  Assawamsett  Indians.  Full  particulars  of  this  interesting 
family,  whose  home  is  in  North  Abington,  Mass.,  may  be  learned  in  a 
book  published  by  the  mother,  Mrs.  Zerviah  Gould  Mitchell,  now  aged 
76  years.  She  claims  to  be  a  lineal  descendant,  in  the  seventh  genera- 
tion, from  the  '^  great  and  good  Massasoit."  Both  she  and  her  daughters 
have  received  good  education,  and  the  mother  became  eloquent  in  de- 
scribing the  treatment  of  Tuspaquin,  Annawon,aud  some  other  Indians 
engaged  in  King  Philip's  war.  The  mother  and  the  daughter  Melinda, 
or  Teweeleema,  have  aquiline  noses  and  long  black  hair,  and  are  as 
good  types  of  this  tribe  of  Indians  as  I  have  ever  seen.  It  is  only  while 
their  house  in  North  Abington  is  let  that  they  expect  to  remain  on  this 
spot,  for  which  they  appear  to  have  a  strong  attachment.  We  were 
informed  by  the  mother  that  the  "  men  folks"  of  their  family  were  dead 
or  gone,  and  it  is  very  probable  that  after  this  generation  passes  away 
no  more  Indians  will  ever  live  on  Betty's  Neck,  unless  this  family  is 
quickly  re  enforced  by  Indians  of  Mash  pee  or  Gay  Head.  The  native 
Iiopulation  on  Cape  Cod  at  the  time  the  whites  landed  cannot  be  exactly 
known,  but,  through  the  labors  of  those  men  interested  in  the  conver- 
sion of  the  Indians  upon  Cape  Cod,  not  many  years  after  its  settlement^ 
we  know  that  there  was  once  a  large  native  population  which  dwin- 
dled rapidly  away,  and  of  which  time  has  now  left  us  hardly  a  trace. 
A  letter  dated  Sandwich,  July  1,  1674,  from  Richard  Bourne  to  Daniel 
Gookin,  on  the  "  Progress  of  the  Gospel  among  the  Indians  in  the  colony 
of  New  Plymouth,"  gives  a  list  of  the  praying  Indians  in  the  towns  of 
Cape  Cod  at  that  date.  Jle  states  explicitly  that  he  has  been  "  converr 
sant  with  and  employed  amongst  them  these  many  years,"  and  it  is 
very  probable  that  the  list  includes  all  the  places  of  any  consequence  at 
the  time  of  his  writing,  for  special  mention  is  made  of  all  places  which 
still  need  religious  aid.  In  the  3'ear  1792,  when  the  first  volume  of  the 
Massachusetts  Historical  Society  was  published,  containing  this  letter 
from  Mr.  Bourne,  the  sites  of  some  of  the  Indian  towns  mentioned  by 
him  were  already  forgotten,  and  so  explanatory  notes,  written  largely 
by  the  Hon.  Nat.  Freeman,  of  Sandwich,  were  inserted,  now  seen  ir>- 
closed  in  brackets.  The  proportion  of  these  converted  Indians  to  the 
unconverted  ones  may  have  have  been  small  at  this  early  date,  but  in 
regard  to  the  former  Mr.  Bourne  appears  to  have  gained  exact  infor- 
mation, even  mentioning  the  number  of  those  converted  who  conld  read 
and  write.  The  number  that  could  read  and  write  will  be  omitted  in 
the  quotation,  as  it  is  for  the  names  and  sites  of  towns  that  the  letter 
is  valuable  to  us  rather  than  their  degree  of  culture. 

"  First  there  is  at  Meeshawn,  or  near  the  head  of  the  cape  [Cape  Cod. 
Fart  of  these  Indians  probably  Hved  in  Provincetown,  but  the  greatest 
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Dumber  in  Trnro]  and  at  Panonakauit,  or  Billingsgate  [New  Wellfleet], 
tbat  are  prajing  Indians,  that  do  frequently  meet  together  upon  the 
Lord's  Day  to  worship  God ;  and  likewise  the  rest  as  foUoweth,  72. 
*<  Potouumaquut  [the  southeast  part  of  Eastham],  or  Nawsett  [the  north 
part  of  Eastham],  or  Eastham,  there  are  praying  Indians  44.  Mano- 
moyik  [Chatham]  there  are  praying  Indians  71.  Sawkattakett  [the 
west  part  of  Harwich],  Nobsquassit  [the  northeast  part  of  Yarmoatb], 
Matakees  [the  land  between  Barnstable  and  Yarmouth  Harbors,  lying 
principally  in  the  northwest  part  of  Yarmouth  and]  Weequakot  [pro- 
nounced at  present  Gheekwacket,  the  southwest  part  of  the  east  precinct 
in  Barnstable],  praying  Indians  122.  Satuit,  Pawpoesit,  Coatait 
[Coatuit  is  in  the  southwest  part  of  Barnstable],  Mashpee,  Wakoqoet 
[Satuit,  or  Sanctuit,  Hawpoesit,  and  Wakoquet  or  Waquoit,  are  all 
within  or  near  the  limits  of  Mashpee]  there  is  praying  Indians  95.  Cod- 
tannut  [probably  Ganaumut  Neck  in  Mashpee],  Ashimut  [or  Shimnit. 
On  the  west  line  of  Mashpee],  Weesquobs  [between  Pokesset  meeting- 
house and  Wenaumut  Neck  in  Sandwich],  there  is  praying  Indians  22. 
Pispogutt  [concerning  this  see  Mr.  Freeman's  letter],  Wawayontat 
[Waywayantic  or  Wewewantett,  WarehamJ,  Sokones  [commonly  pro- 
nounced Succonussett  Part  of  Falmouth],  there  is  praying  Indians  3G. 
Gotuhtikut  [or  Titticut,  part  of  Middleborough],  Assoowamsoo  [or  Assoo- 
wamsett,  part  of  Middleborough],  there  are  praying  Indians,  one  with 
another,  35."  Besides  these  places,  Mr.  Bourne  mentions  Mannamit 
[in  Sandwich,  near  the  bottom  of  Buzzard's  Bay],  also  Mananiet,  which 
is  supposed  to  be  the  same  place. 

''As  for  lands  set  out  to  the  Indians,  distinct  from  the  English  lands, 
there  are  divers  places  already  bounded,  viz:  Where  I  am  most  con- 
versant there  is  a  traet  of  laud  preserved  for  them  and  theirs  forever, 
under  hand  and  seal,  the  which  is  near  ten  miles  in  length  and  five  miles 
in  breadth.  There  is  the  like  done  at  Gomassakumkanit  [probably  Her- 
ring Pond,  in  Plymouth],  near  Sandwich,  and  at  Gotuhtikut" 

Mr.  John  Gotten,  pastor  of  the  English  church  at  Plymouth  in  1674, 
writes  to  Mr.  Gookin  that  he  sometimes  preached  to  a  company  of  40 
praying  Indians  at  a  place  called  Eitteaumut  [or  Katamet,  now  spelled 
Gataumut ;  part  of  Sandwich,  on  Buzzard's  Bay].  Mr.  Gotton  spells 
Mashpee,  Marshpang.  The  following  letter  of  the  Hon.  Nat  Freeman, 
dated  September  23, 1792,  published  in  the  same  volume  of  the  Massa- 
chusetts Historical  Society's  Gollections,  in  reference  to  the  sites  of 
Indian  towns  on  the  cape,  gives  a  fuller  account  of  some  of  the  places 
and  Indians  mentioned  in  the  letter  of  Mr.  Bourne:  ^'From  the  best  of 
my  own  recollection,  and  the  little  additional  information  I  have  ob- 
tained, I  believe  there  are  not  more  than  two  or  three  Indians,  and  those 
females,  reuiainiug  in  Sandwich.  In  Barnstable  I  know  of  not  one,  ex- 
cept it  be  in  a  pait  of  Mashpee  included  in  Barnstable  limits  for  taxing. 
These,  as  they  ai*e  not  within  the  boundaries  of  the  township,  are  in- 
cluded in  the  number  for  Mashpee.  In  Falmontft  proper  Ihere  may  be, 
at  a  place  called  Gataumet  [the  same  which  is  noted  in  Holland's  map], 
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seven  or  eight,  some  of  whom  are  mixed.  An  Indian  territory,  called 
Herring  Pond,  in  the  neighborhood  of  Sandwich,  aboat  5  miles  north- 
west from  this  village,  and  so  extending  thence  along  shore  to  Monu- 
ment Pqnds,  all  included  within  the  township  of  Plymouth,  I  am  told 
by  Joseph  Kye,  esq.,  one  of  their  guardians,  contains  about  a  hundred 
and  twenty  souls,  one-half  of  whom  are  mixed.  The  Indian  name  of 
this  territory  I  never  could  learn.  They  appear  to  have  been  considered 
as  a  distinct  tribe,  now  known  by  the  name  of  the  Herring  Pond  In- 
dians. Might  not  this  place  be  Comassakumkanitt"  (Se^Oookin's 
Hist.  Collection^  p.  108.) 

The  same  Mr.  Nye,  who  is  guardian  also  to  the  Mashpee  tribe,  says 
that  there  are  about  two  hundred  and  eighty  souls  in  that  place,  of  whom 
at  least  two-thirds  are  mixed.  I  suppose  the  Indians  have  diminished 
since  1785,  but  the  mixed  race  may  be  increased,  as  many  negroes  and 
mulattoes  from  abroad  have,  since  that  period,  settled  there.  I  know 
of  none  below  Barnstable  upon  the  Gape,  except  at  Potanumaquut,  a 
part  of  Harwich,  and  there,  I  believe,  there  may  be  six  or  seven  souls 
only.  The  Bev.  Mr.  Damon  thinks  there  is  one  in  Truro.  Wakoquet, 
Weequakut,  or  Goquit  (see  Gookin's  Hist  Collect.^  pp.  197-200),  prob- 
ably may  be  Wawquoit.  The  latter  seems  as  like  the  sound  as  either, 
but  as  the  first  is  associated  with  Satuit,  Pawpossit,  Coatuit,  and  Mash- 
pee, it  is  most  likely  to  be  that.  Then  the  second  may  be  what  is  now 
called  Chequocket,  or  by  some  Shequocket,  which  is  in  the  southwest 
part  of  the  east  parish  in  Barnstable,  where  there  is  an  inlet  called 
Lewis's  Harbor,  not  the  same  as  Lewis's  Bay,  which  is  more  easterly. 
Or  if  it  comport  better  with  the  history,  it  may  be  a  place  and  pond 
near  Howland's  Ferry,  Tiverton,  B.  I.,  called  Quaket,  or  Quaket  Pond. 
There  is  a  place  in  Mashpee  called  Popponessit. .  This  may  be  Pawpoe- 
sit.  Weesquobs  cannot  be  located.  Great  neck  in  Mashpee  is  a  place 
famous  for  eels.  The  Indians,  when  they  go  in  a  canoe,  with  a  torch, 
to  catch  eels  in  the  night,  call  it  Weequash,  or,  anglicized,  weequash- 
ing.  There  was  a  great  number  of  Indians  formerly  on  this  neck,  and 
it  seems  now  the  metropolis  of  Mashpee.  Whether  any  supposed  affin- 
ity between  Weesquobs  and  Weequash  will  justify  a  conjecture  is  hanl 
to  say.  Godtaumut  may  be  Ganaumut  Keck,  in  Mashpee.  Kitteaumut 
is  probably  Gataumut  in  Holland's  chart.  Shumuit,  which  I  suppose 
*  to  be  Ashimuit,  is  about  eqpaidistant  from  Gataumut,  on  Buzzard's  Bay, 
and  Ganaumut  Neck;  rather  nearest  the  latter.  It  might  be  associated 
with  either  in  G<x)kin's  Historical  Gollections.  But  if  we  suppose  Wees- 
quobs to  be  Whakapee,  a  pond  in  Mashpee,  then,  most  likely,  Godtau- 
mut and  Ganaumut  must  be  the  same.  If  we  associate  Gataumut,  Shu- 
muit, and  Great  Neck  (for  Weesquobs)  together,  there  would  then  be 
other  places  not  contiguous.  Wawayontat  is  said  to  be  Wareham. 
There  are  t^o  rivers  which  pass  through  Wareham  into  the  bay.  That 
through  the  town  is  called  Agawam,  and  the  -Indians  generally  call 
Wareham  by  that  name.    The  other,  which  is  near  the  west  end  of 
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the  towDship,  toward  fiochester,  is  called  Weantick.  This  may  be 
Wawayontat.  Falmoath  still  goes  by  the  Dame  of  Sokonesset,  aud  is 
'undoubtedly  the  Sokoues  mentioned  by  Gookin.  There  is  a  place  on 
Buzzard's  Bay,  on  Sandwich  side,  called  Pokesset ;  but  I  have  been  told 
Indians  used  to  call  it  Pou|;hkeeste.  It  is  the  second  parish  in  Sand- 
wich, about  8  miles  southwest  from  my  house  [near  the  meeting-house 
of  the  first  parish],  but  not  more  than  two  leagues  across  the  bay  to  the 
mouth  of  Weantick  Biver,  and  lies  on  a  line  between  Wareham  and 
Falmouth,  adjoining  northerly  on  Gataumut,  which  is  rather  in  the  edge 
of  Falmcmth  than  Sandwich,  as  you  supposed.  Gan  Pokesset  be  the 
same  as  Pispogutt  t  There  is  a  neck  of  laud  within  Pokesset,  called 
Pachawesit.  This  seems  as  dissimilar  as  the  other.  The  place  where 
Doctor  Bourne's  house  stands,  viz,  about  two  miles  up  Manumit  River, 
and  near  the  Herring  Pond,  is  called  Pumpisset ;  and  a  neck  of  land  in 
Wareham,  next  to  Monument,  or  Manumit,  and  parted  from  it  by  a 
small  gut,  is  called  Cowesit.  The  syllable  pis  is  in  one  of  them ;  but 
Pokesset  was  the  most  noted  ludian  place.  Besides  these  places,  the 
writer  has  heard  of  the  following  places,  which  are  spelled  phonetically : 
Scusset,  the  next  village  westerly  from  this ;  Unset,  or  Onset,  and  Quan- 
sit,  two  little  bays,  or  shores  at  the  bottom  of  Buzzard's  Bay,  within 
Wareham ;  Cohasset,  the  gut  between  Manumit  and  Gowesit ;  Wenaut 
mut,  a  neck  within  Pokesset;  Mashue,  an  island  in  Buzzard's  Bay; 
Quisset,  an  inlet  in  Falmouth,  north  shore  Buzzard's  Bay ;  l^obska,  near 
Wood's  Holl,  a  bluff  shore  or  head;  Kaashawn,  Kashawinna,  Gntta- 
hunka,  Pesk,  Elizabeth's  Islands;  Menemsha,  a  bight  on  the  Vineyard 
shore;  Quasbne,  or  Quashnet,  a  river  in  Mashpee;  Sbanton,  or  Scorton, 
the  lower  end  of  Sandwich ;  Muset,  a  creek  in  Sandwich  off  Spring  Hill ; 
Skunkaniug,  south  side  of  the  parish  of  Great  Marshes;  Hockanom, 
between  Yarmouth  and  Nobscusset ;  the  east  parish  of  Yarmouth ;  Suet, 
or  Sesuet,  a  neck  in  Yarmouth ;  Naaraskeket,  the  south  side  of  Harwich ; 
Skeket,  or  Skaket,  the  lower  part  of  Harwich  next  to  Eastham.  The 
following  summary  of  the  Indian  population  at  different  times  on  Gape 
God  is  found  as  a  foot  note  to  a  part  of  Gookin's  Historical  GoUections, 
page  201,  printed  in  1792 :  ^^  Ghristiauity  met  with  much  better  success 
in  Plymouth  than  in  Massachusetts.  In  the  year  1685,  the  praying  In- 
dians in  this  colony  amounted  to  fourteen  hundred  and  thirty-nine,  be- 
sides boys  and  girls  under  tweRe  years  of  a^^,  who  were  supposed  to  be 
more  than  three  times  that  number."    (Hutch.,  vol.  i,  p.  349.) 

In  the  year  1693  there  wero  within  the  limits  of  Eastham  (which  then 
included  Wellfleet  and  Orleans)  505  adult  Indians,  to  whom  Mr.  Treat 
preached;  214  adults,  besides  stragglers,  at  Mashpee  and  places  a^a- 
cent,  under  the  care  of  Mr.  Bowland  Gotten,  minister  of  Sandwich;  180 
Indians,  to  whom  Mr.  Thomas  Tupper  preached;  and  ^00  more,  under 
the  care  of  Mr.  John  Gotton,  minister  of  Plymouth.  (Matthew  May- 
hew's  Narrative,  pp.  46-53.  See  also  Mather's  MagnaUOy  book  vi,  p.  60, 
and  Neal's  Histj  chap,  vi,  p.  256.)    In  the  year  1764  there  still  remained 
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in  the  colony  905  Indianfl  of  every  age,  223  of  whom  were  in  the  county 
of  Plymouth,  515  in  the  county  of  Barnstable,  and  1C7  in  the  county  of 
Bristol.  Since  that  period  their  numbers  are  much  lessened.  There  is 
at  present  [1702]  no  Indian  church  in  the  counties  of  Plymouth  or 
Bristol,  and  Mashpee  only,  in  the  county  of  Barnstable.  Of  134  Indians 
in  Dartmouth  and  Freetown  in  1704  there  are  now  [1792]  about  33  left. 
(Information  of  Rev.  Mr.  Backus.) 

In  the  other  towns  of  Bristol  they  are  probably  extinct.  There  are 
four  or  five  families  of  Indians  in  Middleborough,  two  or  three  in  Pem- 
broke, five  or  six  persons  In  Bridgewater,  and  probably  a  few  scattered 
about  in  other  parts  of  the  county  of  Plymouth.  (Inf.  of  Rev.  Mr.  B.) 
In  the  county  of  Barnstable  a  few  Indians  remain  at  Potanumaquut,  a 
few  in  the  town  of  Barnstable,  and  a  few  at  Herring  Pond,  between 
Sandwich  and  Plymouth.  But  the  great  body  of  them  reside  at  Mash- 
pee, where  there  are  about  80  families,  consisting  principally  of  a  mixed 
race,  not  more  than  40  or  50  persons  being  pure  Indians.  (MS.  Let.  of 
Rev.  Mr.  Mellen.) 

In  September  14, 1674,  Mr.  Cotton  writes  as  follows  of  the  Indian 
towns  upon  Martha's  Vineyard:  *'When  I  lived  at  the  Vineyard  the 
praying  towns  were  Ghappaquidgick  [an  island  east  of  Martha's  Vine- 
y{ird,  separated  from  it  by  a  strait  about  a  quarter  of  a  mile  wide.  It 
is  within  the  limits  of  Edgartown],  Kashamoiess  [the  south  part  of 
Edgartowu],  Sengekontakit  [also  spelled  Sanchecantacket,  the  north 
part  of  Edgartowu],  Toikiming  [Taacame  or  Takame,Tisbury],  Nash- 
uakemmink  [Nashonohkamack,  Ghilmark],  Talhamo  [probably  part  of 
Ghilmark],  one  church  there  gathered  long  before,  but  no  officers.  Since 
I  Hved  here  [Sandwich]  I  went  over  with  Mr.  Eliot  thither  [in  the  year 
1670],  and  Hiacoome^  was  ordained  pastor;  John  Tokinosh,  teacher; 
John  Nonoso  and  Joshua  Mummeecheeg,  ruling  elders." 

In  the  year  1692  the  number  of  Indians  on  Martha's  Vineyard  was 
much  lessened.  The  church,  however,  at  that  time  consisted  of  more 
than  100  persons.    (Mat.  Mayhew's  Nar.^  p.  28.) 

In  the  year  1720  there  were  on  the  Vineyard  six  smafl  villages,  con- 
taining about  155  families  and  about  800  souls.  Each  of  these  villages 
was  supplied  with  an  Indian  preacher.  There  was  also  a  small  assembly 
at  Winthrop's  Island;  another,  consisting  of  twelve  or  i'ourteen  families, 
at  Tucker's  Island  and  Nashaun,  which  lie  near  together.  There  were 
a  few  Indians  left  at  No  Man's  Land.  Beside  these  Indian  assemblies 
there  \^'as  a  small  congregation  of  Baptists  at  Gay  Head.  [Exp.  May- 
hew's Nar.  of  Ind.  on  Mar.  Vin.y  p.  2.]  For  the  state  of  the  Indian  Bap- 
tists on  Martllb's  Vineyard  in  the  year  1774,  see  Backus's  ffiaty  vol  i, 
p.  439.  In  the  yoar  1764  there  were  remaining  in  Duke's  Gounty  313 
Indians,  86  of  whom  were  in  Edgartown,  39  in  Tisbury,  and  188  in  Ghil- 
mark. About  that  period  they  began  to  intermarry  with  negroes,  in 
consequence  of  which  the  mixed  race  has  increased  in  numbers  and  im- 
proved in  temperance  and  industry.    At  present  [about  1792]  there  are 
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of  pare  Indians  and  of  the  mixed  race  abont  440  persons,  75  of  whom 
live  on  Chappaquiddick  [not  more  tbau  one-third  pure];  about  25  at 
Sanchecantacket  [not  more  than  oue-fiflh  pure];  about  40  at  Christian- 
town,  in  the  north  part  of  Tisbury,  toward  the  Sound  [abont  one-half 
pure] ;  about  24  at  Nashonohkamuck  [abont  three-quarters  pure] ;  and 
about  276  at  Gay  Head  [of  which  about  one-quarter  are  pure].  In  this 
account  unmixed  negroes  are  not  reckoned.  [Information  of  Captain 
Jemingham  and  Benjamin  Bassett,  esq.] 

Barber  states  in  his  Historical  Collections  that  at  the  time  of  the 
settlement  by  the  English  of  Nantucket,  in  1660,  there  were  nearly 
3,000  Indians  on  the  Island.  Upon  what  authority  he  makes  this 
statement  I  cannot  discover;  but  another  authority,  probably  much 
better  than  that  on  which  he  made  the  statement,  places  the  number 
of  Indians  on  the  island,  in  the  year  1659,  at  about  700.  In  the  year 
1694  the  Indians  on  Nantucket  were  about  500  adults.  There  were  five 
assemblies  of  praying  Indians,  and  three  churches ;  two  Congregational, 
and  one  of  Baptist.    [Gardner's  Let  in  Mather's  Magn.y  book  vi,  p.  56.] 

Three  hundred  and  fifty-eight  Indians  were  remaining  the  16th  of  the 
eighth  month,  1763,  when  a  fever  began  among  them,  and  lasted  till  the 
16th  of  the  second  month,  1764.  Of  this  distemper  222  died.  [See 
Hutch.  Histj  vol.  i,  p.  35.]  The  Indians  oh  the  island  are  now  [1792] 
reduced  to  4  males  and  16  females.    [MS.  of  Friend  Zaccheus  Macy.] 

On  Cape  Co<l,  at  present  [1883],  there  is  not  a  pure-blooded  Indian,  so 
far  as  I  can  learn.  The  notes  accompanying  the  Bev.  E.  C.  Ewer's  His> 
torical  Map  of  Nantucket  state  that  the  last  Indian  on  that  island  died 
in  1822,  and  the  last  man  with  Indian  blood  in  him,  Abram  Quary,  died 
in  1855.  While  near  Shimmo,  on  Nantucket,  last  summer,  this  man, 
Abram  Quary,  was  described  to  me  by  a  white  man  who  once  knew 
him  and  evidently  regarded  him  as  a  curiosity.  While  walking  with 
my  brother  through  the  graveyard  at  Vineyard  Haven,  on  Martba^s 
Vineyard,  in  the  summer  of  1882,  studying  the  inscriptions  on  the 
stones,  we  cam^  suddenly  on  an  old  grave-digger,  busily  at  work  pre- 
paring a  grave.  We  asked  him  a  few  questions  about  the  most  common 
'  Vineyard  names,  and  also  about  the  Indians  on  the  island.  He  told  us, 
beside  a  few  other  interesting  facts,  that  he  knew  that  the  last  pare- 
blooded  Indian,  a  woman,  had  been  buried  on  the  island  only  a  very 
few  years  before.  In  abont  260  years,  then,  from  the  landing  of  the 
Pilgrims  at  Plymouth,  a  race  of  men,  then  occupying  eastern  Maasa- 
chusetts,  has  practically  become  extinct. 

Alas,  for  them,  their  day  is  o'er,  # 

Their  fires  are  Dot  from  shore  to  shore ; 
No  more  for  them  the  wild  deer  boonds, 
The  plongh  is  on  their  huntiDg-grounds ; 
The  palo  man's  axe  rin/^rs  through  their  woods, 
The  pale  man's  sail  skims  o'er  their  floods. 
Their  pleasant  springs  are  dry. 

{Charles  Spragw^B  CentmMial  Ode^  1830.) 
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Unlike  tlio  aids  to  tho  study  of  Egyptology,  the  monaineDts  of  the 
Indians  are  of  the  simplest  kind,  very  apt  to  be  wholly  overlooked  by 
the  modern  observer,  or  regarded  by  hi  in  as  an  interesting  cariosity 
for  his  children  to  play  with.  In  truth,  this  tril>e  of  Indians  appear  to 
be  almost  wholly  lacking  in  the  spirit  which  prompted  the  Egyptians 
to  raise  lasting  memonals  of  their  lives  and  deeds.  ThcHC  Indians 
were  poor,  and  not  very  far  advanced  in  the  arts,  and  could  not,  there- 
fore, be  expected  to  erect  such  monuments;  but  nevertheless,  one 
would  hardly  expect,  after  having  carefully  passed  over  so  large  a 
region  as  that  of  Cape  God,  Martha's  Vineyard,  and  Nantucket,  where 
we  know  that  many  Indians  once  lived,  and  where  abundant  evidence 
may  still  be  seen  of  their  skill  and  perseverance  in  fashioning  articles 
of  ornament,  weapons,  or  utensils,  to  find  not  a  trace  of  any  attempt 
on  the  part  of  the  natives,  before  their  contact  with  the  whites,  to  con- 
vey to  later  generations  an  idea,  either  historical  or  otherwise,  in  a 
form  likely  to  last.  It  is  possible  that  records  of  wars  or  other  remark* 
able  events  in  the  history  of  this  tribe  may  have  been  kept  by  them, 
as  in  the  case  of  other  tribes,  preserved  as  pictographs  embroidered  on 
wampum;  but  these,  of  course,  cannot  now  be  found  if  they  ever  were  in 
the  possession  of  this  part  of  the  Wampanoag  tribe.  Inscribed  tablets 
of  stone,  or  bowlders  with  picture  writings  upon  them,  have,»I  believe, 
never  been  found  in  this  region,  if  we  except,  of  course,  such  instances 
as  the  gravestones  at  Gay  Head,  inscribed  after  the  Indian  language, 
had  been  reduced  to  writing  by  the  whites.  In  an  Indian  burying- 
ground  on  Assawamset-neck,  in  Lakeville,  near  Middleboro',  on  the 
land  of  Mr.  Charles  Jewett,  containing  twenty-five  or  more  graves,  was 
one  bearing  a  peculiar  inscription  of  two  letters  or  characters. 

This  graveyard  is  the  resting  place  of  the  relatives,  and  some  of  the 
ancestors  of  the  three  Indians  before  mentioned  residing  on  Betty's- 
Neck,  descendants  of  Massasoit  and  Tuspaquin.  The  latter  name,  con- 
tracted into  Squinu  or  Squeen,  appears  on  one  of  the  stones,  lately 
broken  into  fragments  by  some  vandal  Two  or  three  of  the  graves  have 
well  engraved  slate  head-stones,  much  like  those  in  any  old  grave-yard 
of  New  England.  Most  of  them  have  no  stones  whatever,  and  a  few 
have  a  short,  thick,  plain  slab  of  stone  or  bowlder  at  one  or  both  ends. 
It  is  very  probable  that  all  these  graves  were  made  after  the  Indians 
had  ceased  to  bury  interesting  relics  with  their  dead.  I  mention  this 
fact  because  I  heard  that  the  three  surviving  Indian  women  living  near 
by  were  greatly  distressed  a  short  time  ago  to  find  that  some  relic  hunters 
had  tried  to  dig  up  some  of  their  ancestors.  Considering  the  circum- 
stances of  these  burials,  and  the  prominent  part  taken  by  the  ancestors 
of  these  persons  in  the  early  Indian  history  of  this  vicinity,  it  seems  a 
pity  that  the  graves  cannot  remain  undisturbed  as  a  reminder  to  future 
generations  of  the  Indians  of  New  England,  now  that  so  few  monuments 
of  them  remain!  Not  to  overlook  entirely  a  very  interesting  rock  about 
which  there  has  been  endless  speculation,  it  may  be  well  to  mention 
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here  the  "Dighton  Rock,''  or  "Writing  Rock,"  wbich  was  found  by  the 
first  white  colonists  beside  the  Taanton  Biver,  on  the  Berkley  side,  op- 
posite the  landing-place  for  sloops  at  Dighton.  This  spot  does  not  lie 
within  the  conntry  of  the  Gape  Cod  Indians,  but  it  is  a  part  of  the  terri- 
tory of  the  Wampanoag  tribe,  to  which  they  belong. 

Prof.  F.  W.  Putnam,  of  Harvard  GoUege,  assures  me  that  it  is  now 
the  belief  of  the  best  scholars  that  the  inscription  on  this  rock  i%  noth- 
ing but  an  Indian  pictograph,  and  that  the  attempt,  by  the  aid  of  sub- 
jective drawings  of  it,  to  make  it  serve  as  testimony  of  a  visit  to  this 
country  by  the  Northmen,  or  Phcenicians,  is  pure  folly  in  the  light  of 
later  discoveries  of  pictographs,  closely  resembling  it,  in  other  parts  of 
the  United  States.  A  picture  of  this  rock,  with  a  ver^'  good  description 
X>f  it,  copied  from  the  second  volume  of  Kendall's  Travels,  may  be  foand 
on  pages  117, 118,  and  1 19  of  Barber's  Historical  Gollections.  Mr.  Ken- 
dall traveled  through  the  northern  parts  of  the  United  States  in  1807 
and  1808.  He  made  a  careful  examination  of  the  Dighton  Rock,  visit- 
ing it  several  times  for  the  purpose.  Mr.  Kendall  writes  of  another  in- 
scribed rock  as  follows:  ^^The  only  sculptures  on  any  rock  not  on  the 
Writing  Rock  consist  in  two  or  three  figures  or  characters  having  some 
similitude  to  the  letters  XOO,  and  which  are  seen  on  the  comer  of  a 
slab  of  stone  lying  within  a  few  yards  of  the  Writing  Rock."  Mr.  Ken- 
dall presents  a  series  of  wild  conjectures  and  Indian  traditions  in  re- 
gard to  the  origin  of  the  Writing  Rock,  prevalent  among  the  learned 
and  unlearned  of  his  time,  to  which  list  may  be  added  that  of  Mr.  R. 
B.  Anderson  in  his  work  entitled  '^America  not  discovered  by  Golum- 
bus."  The  latter  write?  attempts  to  prove  the  truth  of  the  old  Scandi- 
navian or  Icelandic  tales  relating  to  the  discovery  of  America  by  the 
Norsemen,  500  years  before  Golumbus  set  sail,  by  appealing  to  the  cir- 
cumstantial evidence  of  the  skeleton  in  armor  discovered  at  Fall  River, 
the  tower  at  Newport,  and  the  Dighton  Writing  Rock.  In  the  inter- 
pretation of  the  writing  on  the  Dighton  Rock,  Mr.  Anderson  discovers 
some  marks  which  be  considers  are  Roman  characters,  copied  by  him 
as  follows:  GXXXI.  This,  he  says,  represents  151,  for  the  Icelanders 
reckon  12  decades  to  the  100.  Then  he  finds  a  small  row-boat  between 
the  letters  N  and  M.  He  makes  N  stand  for  Norse,  the  boat  for  sea- 
faring, and  the  M  for  men,  and  proceeding  in  this  way  confiims,  to  his 
own  satisfaction,  the  truth  of  the  old  legends.  He  closes  his  fourteenth 
chapter  as  follows:  **Upon  the  whole,  the  Dighton  Writing  Rock  re- 
moves all  doubt  concerning  the  presence  of  Thorfiun  Karlsefue  and  the 
Norsemen  at  Taunton  River,  in  the  beginning  of  the  eleventh  century." 
The  "skeleton  in  armor"  discovered  at  Fall  River  will  be  described  at 
length  in  speaking  of  certain  relics  once  found  upon  Gape  Cod  which 
appear  to  throw  some  light  upon  the  probable  history  of  these  far-famed 
remains.  So  far  as  I  have  been  able  to  discover  in  my  researches  upon 
GaiH)  Cod,  Martha's  Vineyard,  and  Nantucket,  for  evidence  of  a  former 
Indian  population  there,  all  the  testimony  or  evidence  to  be  found  is  erf 
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an  uuiDtentional  sort  on  the  part  of  the  Datives.  The  Indians  appear 
to  have  expended  unstinted  labor,  with  considerable  skill,  in  fashioning 
their  implements,  weapons,  and  ornaments  of  stone,  but  none  whatever 
in  preserving  their  history.  Therefore  the  methods  employed  in  tracing 
out  the  settlements  of  Indians  in  these  places  must  be,  or  were  for  me, 
like  those  of  a  person  discovering  the  camps  of  a  very  early  prehistoric 
race.  It  is  really  surprising  how  little  beside  the  remains  usually  found 
at  prehistoric  settlements  can  now  be  found  on  the  sites  of  several  of 
the  largest  Indian  towns  on  Gape  God,  such  as  those  at  Wellfleet,  prob- 
ably the  seat  of  Mr.  Treat's  labors  among  the  praying  Indians. 

After  a  careful  examination  of  the  site  of  one  of  these  settlements 
near  Drummer  Pond,  in  South  Wellfleet,  which  was  evidently  once  of 
considerable  importance,  I  was  able  to  find  only  a  few  bricks,  which 
had  formed  fire-places;  a  few  bits  of  iron  nearly  rusted  away;  frag- 
ments of  coal,  and  glass  bottles,  and  a  goodly  number  of  broken  clay 
pipes  and  pipe- stems  of  the  ordinary  Irishman's  style.  Besides  these, 
and  to  my  eyes  much  more  conspicuous,  were  the  common  indications 
of  an  Indian  town,  the  shell  heaps,  bones  of  animals  and  fishes,  with 
numberless  chippings  of  quartz,  porphyry,  jasper,  &c.,  made  by  the  In- 
dians in  fashioning  their  arrowheads.    Perfect  arrow-heads  were  not 

a 

common,  but  the  desert  expanse  of  coarse  sand  and  gravel  surround- 
ing the  town  was  one  of  the  best  of  places  to  find  arrow-heads  unless 
they  had  already  been  picked  up.  Along  the  coast,  shell  heaps  are  the 
most  striking  evidence  that  we  have  of  prehistoric  tribes.  Shell  heaps 
are  found  in  almost  all  parts  of  the  world  upon  the  seacoast,  and  their 
size  and  contents  indicate  a  more  or  less  prolonged  halt  or  settlement 
there  of  a  family  or  tribe.  Some  only  mark  stopping  places  on  a  jour- 
ney;  others  were  the  sites  of  villages  long  inhabited  by  the  natives,  but 
most  of  them,  in  the  opinion  of  Professor  Putnam,  were  places  to  which 
the  Iu(}ians  were  in  the  habit  of  resorting  from  the  interior  to  get  sup- 
plies of  mollusks,  which  they  opened,  smoked  or  dried,  and  laid  up  for 
winter  use.  Shell  heaps  are  refuse  heaps,  the  name  given  those  on  the 
Danish  islands  being  Kjoekkenmoeddings,  and  the  most  common  things 
found  in  them  are  of  course  like  the  most  common  indestructible  refuse 
thrown  from  modern  kitchens.  Shells,  and  bones  broken  to  extract  the 
marrow,  make  up  the  great  mass  of  the  heaps,  but  there  can  usually  be 
found  with  them,  or  near  by,  a  few  implements,  weapons,  ornaments, 
broken  potter^',  and  even  human  bones,  which  may  have  fallen  here  by 
chance.  Implements  of  stone  and  bone,  for  crushing  open  the  edges 
of  the  shells  and  extracting  the  meat,  are  the  relics  properly  belonging 
here,  and  it  is  very  unusual  in  examining  a  large  shell  heap  not  to  find 
at  least  several  of  the^e  stones.  Kear  or  upon  these  shell  heaps  may 
usually  be  found  black  spots  frequently  surrounded  by  blackened 
stones,  where  the  natives  were  in  the  habit  of  making  tbeir  fires  and 
cooking  their  food.  Pieces  of  charcoal,  even,  may  sometimes  be  found 
in  the  midst  of  these  black  heaps  pf  ftsboS;  &nd  I  have  several  timea 
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had  £:ood  success  iu  huutiug  for  fragmouU  of  broken  pottery  near  these 
old  fire-places. 

The  shells  comiiosiug  the  shell  heaps  of  Cape  Coil,  Martha's  Vineyard, 
and  Nantucket  are  mostly  quahoags,  oysters,  clams,  both  the  small  kind 
and  the  large  sea  clam,  fragments  of  razor  shells,  conches,  periwiukles, 
a  few  scallops,  and  the  large  salt-water  snail  shell  so  commonly  found 
clinging  on  rocks.    At  Edgartown,  Martha's  Vineyard,  near  the  ^'  Swim- 
ming Place,"  and  at  one  other  place  on  Gape  Cod,  are  found  large  numbers 
of  land  snail  shells  iu  little  piles  in  the  midst  of  the  shell  heap,  which  leaves 
little  doubt  that  the  Indians  did  not  hesitate  to  eat  even  these  when 
they  could  collect  them  in  large  enough  numbers.    It  is  possible  that 
they  were  collected  with  a  view  to  pierce  and  string  them,  for  they  would 
make  better  ornaments  when  strung  than  ordinary  periwinkles.     On 
Indian  Neck,  in  South  Wellfleet,  Mr.  Theophilus  Rich,  a  few  years  bince, 
while  digging,  found  the  skeleton  of  an  Indian  which  was  apimrently, 
when  first  uncovered,  well  preserved,  but  soon  crumbled  all  away  ex- 
cepting the  jaw-bone  and  teeth  and  a  double  row  of  common  i>eri  winkles 
which  had  hung  about  the  neck  and  rested  on  the  chest.    The  teeth  were 
worn  down  close  to  the  base,  or  were,  as  the  discoverer  affirmed,  ^'  double 
all  the  way  around."    Among  the  quahoag  and  periwinkle  shells  near 
the  oldest  shell  heaps  lying  to  the  north  of  Wellfleet  Harbor  were  found 
some  which  had  be^tn  perforated  from  within  outward,  ostensibly  for  the 
purpose  of  stringing.    It  was  possible  to  tell  roughly  which  shell  heaps 
were  the  older,  because  some  of  them  had  the  quahoag  shells  in  them 
dented  on  the  edges  or  broken  iu  pieces  by  hammer  stones,  while  in 
other  piles  which  in  other  respects  appeared  equally  old  it  could  be  seen 
that  the  quahoag  shells  had  been  opened  by  a  knife,  which  could  be  in- 
serted to  cut  the  strong  adductor  muscle  and  thus  avoid  breaking  the 
shell.    One  shell  heap,  a  very  short  distance  from  the  most  western 
large  wharf,  on  the  north  side  of  Wellfleet  Bay,  was  especially  interest- 
ing from  the  fact  that  here  occurred  the  shells  of  the  long  narrow  hative 
oysters,  now  extinct  on  the  New  England  coast,  but  whose  shells  make 
up  by  far  the  larger  part  of  the  great  shell  heaps  of  Maine.    It  is  a  rare 
thing  to  find  these  oyster  shells  so  far  toward  the  south,  and  a  few  of 
them  discovered  some  years  ago  in  the  mud  about  Back  Bay,  Boston, 
arc  said  to  hav^e  created  considerable  comment  at  the  Boston  Natural 
History  Eooms.    The  shells  in  the  heap  were  very  old,  and  the  larger 
ones  crumbled  so  easily  that  only  one  was  preserved.    Soon  after  the 
examination  of  this  shell  heap,  Mr.  Graham,  living  near  by,  showe<l  a 
very  fine  large  si>ecimen  of  this  oyster's  shell  which  he  said  he  dredged 
up  in  the  bay.    Both  valves  were  perfect,  and  looked  as  if  the  occupant 
had  just  removed.    The  owner  of  it  saw  that  it  was  very  rare,  and  be 
refused  an  offer  for  it  of  $5.    If  it  is  true  that  this  variety  of  oysters  was 
once  common  along  the  coast  of  Gape  Cod,  and  yet  a  thorough  search 
should  prove  that  the  shell  heaps  of  Cape  Cod  contain  very  few  of  them, 
will  it  not  help  to  establish  the  fact  that  th^  Indians  have  not  plenti* 
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fully  iubabited  Gape  Cod  till  a  comparatively  recent  time  t  On  Gape 
God  scattered  shells  and  a  thin  layer  of  rich  black  earth,  often  contain- 
ing a  few  stone  chips,  are  found  in  the  vicinity  of  nearly  all  Indian 
towns  where  the  ground  may  have  been  fertilized  by  the  natives  for 
their  crops,  or  where  the  soil  was  already  best  for  their  cultivation. 
This  layer  is  usually  from  6  inches  to  1  foot  below  the  surface,  but  in 
one  or  two  places  it  occurred  fully  2  feet  down.  This  depth  does  not 
necessarily  make  the  time  of  accumulation  great,  for  the  sand  of  Gape 
God  is  noted  for  its  habit  of  shifting  about  under  the  action  of  the 
wind,  and  in  some  places,  where  arrow-heads  occur  most  plentifully,  the 
wind  has  removed  all  the  sand  which  may  once  have  covered  them,  and 
has  left  them  on  a  smooth  gravelly  surface,  where  they  may  be  easily 
seen.  The  writer  was  drawn  to  an  examination  of  the  "drift  gravel" 
of  the  cape  by  the  success  which  Dr.  G.  G.  Abbott  had  in  finding  stone 
implements,  &c.,  in  the  gravel  near  Trenton,  N.  J.,  but  none  have  been 
found  except  where  a  bank  had  washed  away,  and  the  implements 
which  belonged  in  the  la^er  of  soil  above  had  sunk  down  into  the 
gravel,  and  been  covered  up  there  bj^  later  slides.  The  laws  which 
govern  the  distribution  of  Indian  camps  on  Gape  God,  Martha's  Vine- 
yard, and  Nantucket  are  much  easier  to  apply  than  those  which  govern 
the  distribution  of  our  villages  in  the  same  regions.  It  is  possible  to 
predict  with  considerable  certainty  where  will  be  found  remains  of 
Indian  settlements.  Indians  did  not  dig  wells,  and  they  were  largely 
dependent  for  food  upon  the  fish  and  shell-fish  which  they  caught  at  the 
mouths  of  streams  and  sheltered  bays.  Therefore  they  almost  invari- 
ably chose  a  sheltered  spot,  near  the  shore  of  some  indentation  of  the 
coast,  or  on  some  stream  leading  from  such  indentation.  This  they  did 
for  convenience  in  bringing  their  fish  and  shell-fish  to  their  camps, 
which  were  placed  as  near  as  possible  to  a  fr^h -water  stream  or  pond 
to  obtain  a  ready  supply  of  drinking  water.  It  was  an  easier  thing  for 
them  to  adjust  the  position  of  their  homes  conveniently  to  these  sup- 
plies than  to  bring  them  any  distance  to  their  Jiomes ;  and  so  these 
matters  were  considerations  of  prime  importance  to  them  in  selecting  a 
camping  ground.  Accordingly  the  ponds  or  brooks  in  the  vicinity  of 
bays  that  supply  shell  fish  and  quiet  fishing-grounds,  help  us  to  find 
vestiges  of  Indian  settelment,  provided  they  have  not  since  been  de- 
stroj'ed  by  cultivation  of  the  ground.  This  method  has  proved  very 
successful  on  the  parts  of  Gape  God  visited,  and  if  followed  up  further 
in  the  vicinity  of  Ghatham  Harbor,  Barnstable  Harbor,  and  the  numer- 
ous inlets  on  the  Falmouth  shore,  would  probably  bring  to  light  many 
more  shell  heaps. 

The  largest  shell  heaps  found  were  about  Wellfleet  Bay,  Bass  Biver, 
Gentreville  Biver,  and  Buttermilk  Bay,  the  exact  spots  being  marked 
upon  the  map.  In  the  vicinity  of  Wellfleet  Bay,  especially  where  the 
wind  has  taken  all  the  soil  from  the  rounded  tops  of  the  hills,  the  vis- 
itor cannot  fail  to  notice  the  scattered  shells  ^ud  numberless  chips  Qf 
n,  Mis,  CO,.-.-^! 
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quartz  and  porphyry  marking  the  spots  where  the  "ancient  arrow 
maker"  sat.  Mr.  Graham  speaks  of  one  man  who  went  carefally  over 
these  hills,  a  few  years  ago,  and  collected  in  three  days  arrow-beads 
and  other  Indian  relics  which  he  sold  for  $15.  There  are  still  many 
imperfect  arrow-heads,  broken  or  unfinished,  with  numberless  cores, 
chips,  and  hammer  stones ;  but  the  best  specimens  have  evidently  been 
picked  up  in  most  of  the  places  visited  in  the  vicinity.  It  is  fortanate 
for  the  collector  of  to-day  in  these  regions  that  the  soil  of  Cape  CJod, 
Martha's  Vineyard,  and  Nantucket  is  very  sterile  in  many  places,  and 
there  is  no  accumulation  of  rich  vegetable  mold  to  attract  cnltivation 
or  cover  Indian  relics  such  as  exist  at  Mount  Hope,  B.  I.,  and  a  few 
other  celebrated  Indian  regions.  The  following  list  gives  a  summary  of 
objects  found  during  the  days  of  the  past  two  summers  collecting  on 
Cape  Cod,  Martha's  Vineyard,  and  Nantucket. 

It  must  be  first  understood  that  with  the  exception  of  a  visit  of  three 
days  to  Chilmark,  Martha's  Vineyard,  all  were  obtained  in  a  few  bours^ 
search,  while  on  an  excursion  of  a  day  each  to  thede  islands.  At  Well- 
fleet  the  writer  camped  three  days  with  his  brother,  who  assisted  bim  in 
the  search.  GThe  list  cannot  be  specially  interesting  except  to  give  an 
idea  of  what  may  still  be  accomplished  in  a  very  short  time  in  collecting 
Indian  relics  in  a  State  where  such  things  are  now  generally  6upx>08ed 
to  be  very  rare. 

In  the  vicinity  of  Bass  Eiver,  between  Yarmouth  and  Dennis,  were 
found  a  stone  ax-head,  with  a  deep  groove  for  receiving  the  witbo  or 
thong  by  which  it  was  fastened  to  the  handle;  two  stone  drills  for 
boring;  a  piece  of  stone  6  inches  by  4  inches,  chipped  roughly  to  an 
edge  all  around,  and  probably  used  as  an  ax  or  hoe;  a  large  fhigment 
of  a  soap  stone  pot,  with  handle  or  ear  attached ;  thirty  arrow-beads. 

Harwich, — Forty  arrow-heads  and  4  spear-heads;  a  polished  celt  of 
jasper;  an  unpolished  hatchet,  or  tomahawk,  of  gneiss;  pieces  of  soap- 
stone  pottery,  also  pottery  of  clay  baked  with  pounded  shells  or  coarse 
sand;  bones  broken  in  lengths,  and  charcoal  in  fire-places;  a  piece  of 
graphite  worn  by  use  in  marking. 

Butf^milk  Bay  (at  the  head  of  Buzzard's). — Twenty-five  arrow-heads 
of  quartz  and  porphyry,  and  1  of  brass;  1  broken  stone  knife. 

Chatham  (near  Taylor's  Pond,  in  South  Chatham). — A  water- worn 
pebble,  of  good  quality  graphite,  2  inches  long  and  IJ  inches  wide, 
given  by  a  friend,  who  found  it  beside  a  shell  heap. 

Breicster.^  Among  some  chips  of  stone  made  by  the  Indians  in  arrow- 
making,  and  collected  by  a  friend,  was  one  of  siliceous  chert,  evidently 
from  a  limestone  region.  In  the  center  of  the  siliceous  portion  was  a 
minute  spiral-shaped  fossil  shell. 

CentreviUe, — Twelve  stone  arrow-heads,  2  spear-heads^  and  1  arrow 
head  of  brass. 

North  Truro. — Two  arrow-heads,  3  spear-heads. 

West  Yarmouth. — Three  arrow-heads. 
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Cotuit. — Two  arrow-heads.  On  Oyster  Island ,  iu  the  harbor,  2  arrow- 
heads and  part  of  the  skeleton  of  an  Indian. 

Cataumet — One  arrow-head. 

WeUfleet  and  South  Wellfleet — Five  hammer  stones,  a  number  of  cores, 
over  200  arrow-heads,  3  spearheads,  good  pieces  of  clay  pottery,  a  pipe- 
stem,  and  a  club-head  of  syenite  with  a  deep  groove  all  around  to  fasten 
it  to  a  handle,  as  seen  in  .the  club  of  the  Massachusetts  Historical  So- 
ciety's collection. 

At  Assawamsett  Pandy  Middkborongh, — One  arrow-head  and  two  fine 
pestles. 

Nantucket, — Thirty-three  arrow-heads,  10  cores,  3  spear-heads,  1  celt 
of  sandstone,  and  one  gun-flint. 

Martha^s  Vineyard,  Chilmark. — Ten  spearheads,  48  arrow-heads,  and 
3  hammer-stones. 

Edgartown. — ^Fifteen  arrow-heads,  2  hammer-stones,  and  1  flake  of 
stone  with  edges  trimmed  up  as  a  minute  celt,  or  scraper. 

Some  of  the  spear-heads  were  of  the  type  called  leaf  shaped  imple 
ments,  but  a  few  of  them  were  much  larger,  and  would  have  made  for- 
midable weapons  in  a  fight.  Many  of  the  arrow-heads  and  some  of  the 
spear  heads  would  not  be  preserved  by  some  collectors;  but  they  are 
saved,  because  they  illustrate  different  stages  of  completion,  from  the 
core^  out  of  which  only  one  or  two  chips  have  been  broken,  down  to  the 
finished  specimen  oft  which  not  another  chip  could  be  taken  without 
injuring  the  symmetry.  Other  specimens  have  been  cast  aside  when 
nearly  fiiushed,  owing  to  some  imperfection  in  the  stone  itself,  and,  in 
one  case,  occurred  several  arrowheads  roughly  blocked  out  and  left  in  a 
pile,  evidently  with  an  intention,  on  the  part  of  the  maker,  to  finish  them 
up  at  his  leisure.  The  vessels  found  on  Cape  Cod  are  of  three  sorts :  First, 
those  made  of  soap-stone;  second,  and  most  abundant,  x>ottery  made  of 
clay  mixed  with  pounded  shells  and  baked  after  the  proper  shape  had 
been  given  by  molding  the  clay  in  a  basket.  The  basket  was  burned 
away,  leaving  the  outer  surface  much  better  baked  and,  in  consequence, 
far  redder  than  the  dark  clay  within.  The  outer  surface  bore  the  im- 
print of  the  wickerwork  of  the  basket,  and  the  inner  surface  the  marks 
of  some  tool  used  in  applying  and  shaping  the  clay  with  which  the  bas- 
ket was  lined.  The  clay  must  have  been  applied  in  three  layers,  for 
the  broken  shells  in  the  center  never  appeared  on  the  surface  to  weaken 
the  pottery  or  mar  the  beauty. 

The  third  kind  of  pottery  was  made  of  clay  and  coarse  sand  uniformly 
mixed,  and  did  not  appear  as  tough  and  well  baked  as  the  preceding 
variety.  Among  the  articles  of  Indian  manufacture  found  on  Cape  Cod 
care  was  exercised  to  discover  any  indications  of  an  ancient  aboriginal 
trade  by  which  the  Indians  may  have  been  supplied  with  articles  which 
they  could  not  obtain  in  their  vicinity.  With  the  exception  of  the  sin- 
gle flake  of  stone  from  Brewster  containing  a  fossil  shell,  all  the  material 
from  which  arrow-heads  were  made  upon  Cape  Cod,  Martha's  Vineyard^ 
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and  Nantucket,  might  have  been  collected  on  the  spot;  althongh  one 
variety  of  jasper  of  which  are  made  a  good  number  of  arrowheads  seems 
to  be  very  rare  in  this  region. 

Several  pestles  found  on  Cape  Cod,  and  one  from  Middleborougb,  were 
made  of  a  slate,  belonging  in  the  Carboniferous  group,  occurring  abun- 
dantly in  Khode  Island,  and  from  which  several  i>e8tle8  in  the  collection 
of  Brown  University  are  made. 

Besides  these  pestles  the  most  interesting  objects,  which  i)oint  to  some 
sort  of  trade  or  an  exchange  bj*  force  between  these  Indians  aqd  the 
Narragansetts  or  some  other  tribe,  are  the  broken  pots  of  stexitite,  or 
soap-stone,  found  at  Bass  River,  Winslow's  Narrows,  and  Harwich  Port, 
and  the  pieces  of  graphite  found  at  Taylor's  Pond  and  Harwich  Port. 

The  Narragansetts  are  mentioned  first,  because  they  were  noted  for 
their  industry  in  manufacturing  and  exchanging  articles  with  other 
tribes,  and  a  comparison  of  the  specimens  from  Cai>e  Cod  with  some 
obtained  this  summer  in  Khode  Island  lead  to  the  belief  that  both  the 
graphite  and  the  soap-stone  came  from  that  region  also. 

This  summer  the  famous  ledge  of  soap-stone  at  Johnston,  K.  I.,  just 
outside  of  Providence,  was  visited.  To  this  the  Indians  must  have  re- 
sorted for  years  to  obtain  material  for  their  stone  pots  and  p]i)es. 

Eev.  Fred.  Denison,  of  the  Rhode  Island  Historical  Society,  and  one 
of  the  committee  chosen  to  preserve  this  interfsting  relic,  has  published 
a  circular  which  describes  the  condition  of  the  quarry  when  first  dis- 
covered. Extracts  from  this  circular,  prepared  by  Mr.  Denison,  will  l>e 
given  to  show  the  importance  of  this  quarry  to  the  aborigines. 

"This  largest  excavation  measures  about  10  feet  in  length,  G  feet  in 
width,  and  now  5  feet  in  depth.  From  the  top  to  the  ledge,  as  left  by 
the  glaciers,  the  excavation  must  have  been  carried  down  about  15  feet 
or  more,  inasmuch  as,  when  it  was  opened,  there  lay  across  its  top  a 
fallen  slab  of  slate-stone  that  once  stood  full  10  feet  high  above  it,  form- 
ing its  eastern  wall. 

"The  excavation  was  found  partly  filled  up  with  dirt, /f^^i«  of  Indian 
art,  some  whole  stone  |>ots,  some  partly  finished  i>ot8,  some  only  blocked 
out,  numerous  stone  hammers,  and  a  few  shells.  Many  of  these  valu- 
able relics  have  passed  into  private  hands  and  are  highly  prize<l.  The 
sides  and  bottom  of  this  excavation  contain  about  sixty  distinct  pits  and 
knobs  of  places  where  pots  and  dishes  were  cut  from  the  rock,  while  all 
parts  bear  marks  and  scars  made  by  the  stone  implements  of  the  swarthy 
quarrymen.  From  the  excavations  and  their  surroundings  have  been 
removed  about  three  hundred  horse-cart  loads  of  the  stone  chips  left  by 
the  Indian  workmen,  yet  some  have  been  preserved  by  Prof.  J.  W.  p. 
Jenks,  in  the  museum  of  Brown  University.'^  In  the  possession  of  a 
friend  on  Cape  Cod,  is  a  broken  soap-stone  pipe  which  he  found  at  Har- 
wich Port.  In  Rhode  island  a  perfect  stone  pipe  of  this  same  i>attern 
was  seen.  The  handles  or  ears  on  some  of  the  pots  found  at  the  quarry 
above  described,  were  exactly  like  the  handle  on  a  piece  of  a  stout 
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pot  found  at  Bass  River.  With  the  additional  evidence  that  the  stone 
itself  16  similar  in  the  two  places  there  can  be  little  doubt  that  the  John- 
ston, B.  I.,  quarry  supplied  the  Cape  Cod  Indians  with  their  stone  pots 
and  pipes. 

The  only  other  interesting  implements  or  weapons  which  were  once 
in  the  possession  of  the  Cape  Cod  Indians  and  found  along  with  their 
other  weapons  of  stone  were  two  arrow-heads  of  brass,  one  of  which  the 
writer's  brother  found  at  Buttermilk  Bay,  and  the  other  was  discovered* 
by  the  writer  at  Centreville,  while  hunting  for  Indian  relics.  They  are  of 
very  thin  evenly  wrought  brass  sheathing,  and  a  notch  in  the  edge  of  the 
one  from  Buttermilk  Bay  suggests  that  they  were  cut  out  by  a  metallic 
knife  or  shears  with  a  good  cutting  edge.  The  one  from  Centreville  and 
another  which  Professor  Putnam  found  at  Revere,  Mass.,  were  both 
made  on  the  same  pattern  as  the  arrow-heads  found  with  the  celebrated 
"skeleton  in  armor"  discovered  at  Fall  River,  with  the  exception  that 
the  latter  were  pierced  with  holes  for  better  securing  them  to  the  shaft. 

It  was  the  custom  of  the  Indians  of  Cape  Cod,  Martha's  Vine^'ard, 
and  Nantucket,  to  bury  their  dead  in  a  sitting  posture,  wrapped  in  bark 
and,  if  a  warrior,  supplied  with  his  usual  weapons.  On  the  east  side 
of  Bass  River,  just  above  the  lower  bridge,  while  digging  for  a  well, 
a  man  found  two  Indians  buried  iu  this  way.  One  of  them  bad  buried 
with  him  a  stone  knife,  spear,  and  arrows.  The  arrows  were  in  a  quiver 
which,  with  the  wooden  shafts,  soon  crumbled  on  exposure  to  the  air. 
Other  Indians  have  been  found  buried  in  this  way  on  other  parts  of 
Cape  Cod,  at  Martha's  Vineyard  and  at  Xantucket.  At  Cedar  Pond, 
near  Betty's  Neck,  in  Lakeville,  another  one,  "curled  up''  and  carefully 
wrapped  in  bark,  was  exhumed.  Soon  after  their  contact  with  the 
whites  the  Indians  gave  up  this  methocl  of  burial.  The  writer  has  the 
skull  of  an  Indian  buried  at  Chilmark,  Martha's  Vineyard,  soon  after 
the  whites  settled  on  the  island,  the  skeleton  of  which  was  lying  hori- 
zontally amidst  faint  vestiges  of  a  coffin.  On  the  west  shore  of  Oyster 
Island,  in  Cotuit  Harbor,  was  found  part  of  the  skeleton  of  a  large 
Indian  buried  in  a  sitting  posture,  but  much  disarranged  by  the  sliding 
away  of  the  bank  which  ba<l  uncovered  it. 

During  the  period  in  which  the  Indians  were  gradually  changing 
from  their  old  method  of  interment  to  that  of  civilized  nations,  it  wa» 
their  habit  to  bury  with  their  dead,  ornaments  and  weai)ons  obtained 
from  the  white»^,  while,  in  other  respects,  the  burial  may  have  been 
exactly  similar  to  that  of  their  ancestors.  There  is  an  account  of  such 
a  grave  in  Florida,  where  was  found  an  ornament  of  gold,  made  from 
metal  of  about  the  standard  weight  of  the  coin  taken  to  that  coast  by 
the  first  settlers.  In  another  southern  grave  was  found  an  old  sword 
of  the  early  settlers.  Coats  of  mail  were  sent  to  the  colonists  in  Vir- 
ginia and  Plymouth  colonies,  to  defend  them  from  their  enemies,  the 
Indians.  Armor  was  used  as  late  as  the  time  of  King  Philip's  war  Vw 
1676.    The  disasters  connected  with  Indian  warfare  among  the  colouV^^*^ 
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and  the  chance  of  lost  or  cast  away  armor  falling  into  the  hands  of  the 
Indians  is  enough,  in  my  opinion,  to  explain  the  presence  of  some  few 
pieces  of  armor  in  their  graves  without  going  back  to  the  eurlj  times  of 
the  Northmen's  explorations.  The  ^^  skeleton  in  armor,"  disooTered  at 
Fall  River,  is  minutely  described  in  an  article  written  bj  Mr.  John 
Stark,  and  published  in  the  third  volume  of  the  American  Magazine,  at 
Boston,  in  the  year  1837.  This  account  may  also  be  found  on  page  124 
of  Barber's  Historical  Collections,  with  a  drawing  of  the  skeleton  and 
armor  in  the  iK>8ition  in  which  it  was  discovered.  *^  The  body  was  in  a 
sitting  posture  and  enveloped  in  a  covering  of  coarse  bark  of  a  dark 
color.  Within  this  envelope  were  found  the  remains  of  another  of 
coarse  cloth,  made  of  fine  bark  and  about  the  texture  of  a  manila  coffee 
bag.  On  the  breast  was  a  plate  of  brass  13  inches  long,  6  broad  at  the 
upper  end,  and  5  at  the  lower.  It  was  oval  in  form,  the  edges  made 
irregular,  apparently  by  corrosion.  Below  the  breast  plate  and  en- 
tirely encircling  the  body,  was  a  belt  composed  of  brass  tubes,  each 
four  and  a  half  inches  in  length,  and  three-sixteenths  of  an  inch  in 
diameter,  arranged  longitudinally  and  close  together;  the  length  of  a 
tube  being  the  width  of  the  belt.  The  tubes  are  of  thin  brass,  cast  upon 
hollow  reeds,  and  were  fastened  together  by  pieces  of  sinew.  This  belt 
was  so  placed  as  to  protect  the  lower  parts  of  the  body  below  the 
breast-plate.  The  arrows  are  of  brass,  thin,  flat,  and  triangular  in 
shape,  with  a  round  hole  cut  through  near  the  base.  The  shaft  was 
fastened  to  the  head  by  inserting  the  latter  in  an  opening  at  the  end  of 
the  wood,  and  then  tying  it  with  a  sinew  through  the  round  hole — a 
mode  of  constructing  the  weapon  never  practiced  by  the  Indians,  not 
even  with  their  arrows  of  thin  shell.  Parts  of  the  shaft  still  remain  on 
some  of  them.  When  first  discovered  the  arrows  were  in  a  quiver  of 
bark,  which  fell  to  pieces  when  exposed  to  the  air." 

The  skull  and  a  few  other  bones  of  the  skeleton  were  much  decayed, 
but  the  upper  viscera  were  entire,  and  the  flesh  and  skin  on  the  hands, 
arms,  one  knee,  and  a  part  of  the  back  were  in  a  good  state  of  preserva- 
tion, though  the  skin  looked  black  as  if  it  had  been  tanned.  In  connec- 
tion with  the  discovery  of  this  skeleton  in  armor,  this  writer  mentions 
the  fact  that  the  famous  Dighton  Bock,  bearing  an  inscription  *<of  which 
no  sufficient  explanation  has  yet  been  given,"  lies  on  the  edge  of  a  river 
but  a  short  distance  away,  and  that  near  this  rock  brazen  vessels  have 
been  found.  All  these  signs  seem  to  him  to  indicate  that  some  mari- 
ners— the  unwilling  and  unfortunate  discoverers  of  a  new  world — ^lived 
some  time  after  they  landed,  and,  having  written  their  names,  perhaps 
their  epitaphs,  upon  the  rock  at  Dighton,  died  and  were  buried  by  the 
natives. 

In  the  summer  of  1882  the  writer  learned  that  some  few  years  before, 
the  skeleton  of  an  Indian  had  been  discovered  in  Gentreville  by  some 
workmen  while  making  the  cellar  of  Captain  Crawford's  house.  Buried 
with  this  skeleton  was  found  a  breast-plate  of  brass.    Last  summer  it 
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wan  learned  from  Mrs.  Crawford  that  snch  a  breast-plate  had  been  found, 
but  t<hat  it  had  disappeared,  she  knew  not  where.  She  remembered  few 
i>articalars  in  regard  to  the  position  of  the  skeleton  and  any  coverings 
that  might  have  been  on  it,  but  remembered  well  holes  near  the  edges 
of  the  breast-plate  that  had  probably  once  been  occupied  by  rivets  or 
strap  backles  to  fasten  it  to  the  body.  She  felt  sure  it  was  an  Indian, 
because  all  around  the  house  on  the  sides  of  the  little  hill  upon  which 
the  house  was  built  there  was  an  abundance  of  stone  chippings  and 
arrow-heads,  and  once  a  queer  Indian  pipe-bowl  had  been  found.  On 
the  rear  side  of  the  little  hill  a  good  number  of  quartz  and  porphyry 
chips  were  then  picked  up,  and  at  the  house  next  door  a  fine  leaf-shaped 
implement,  which  had  been  picked  up  on  this  hill,  was  exchanged  for 
an  old  jack-knife.  The  first  white  explorers  that  visited  New  England 
found  considerable  copper  in  the  possession  of  the  natives  which  was 
used  chiefly  in  the  form  of  ornaments,  but  sometimes  to  head  their  ar- 
rows. Very  soon,  even  before  Oosnold  or  the  Pilgrims  arrived,  the  In- 
dians had  in  some  way  obtained  brass  of  the  traders  and  fishermen  who 
visited  their  shores. 

In  ^'  Mourt's  Eelatiou  or  Journal  of  a  Plantation  settled  at  Plymouth 
in  !N^ew  England "  we  hear  of  arrows  curiously  '^  headed  with  bnisse, 
some  with  Hart's  home  and  others  with  Eaglets  claws."  Another  writer, 
sending  home  to  England  an  account  of  the  settlement  at  New  Ply- 
mouth, says  of  the  Indians :  ^'  For  their  weapons  they  have  bowes  and 
arrowes,  some  of  them  headed  with  bone,  and  some  with  brasse :  I  have 
sent  you  some  of  them  for  an  example." 

The  following  account  of  some  copper  articles  in  the  possession  Of  the 
Indians  is  taken  from  John  Brereton's  ^'  Brief  and  True  Relation  of  the 
Discovery  of  the  North  Part  of  Virginia,  being  a  most  pleasant  fruit- 
ful and  commodius  soil."  Brereton  was  with  Gosnold  when  he  dis- 
covered Martha's  Vineyard  in  1602.  Even  then  they  found  an  European 
rigged  boat,  the  wor'k  of  some  Frenchmen,  in  the  possession  of  the  In- 
dians of  New  England.  From  these  Frenchmen,  or  other  traders  and 
explorers,  the  articles  of  '*  paler  colored  metal "  describeil  by  Brereton 
as  in  the  possession  of  the  Indians  that  visited  them  while  staying  at 
Guttyhunk  may  have  come.  The  Indian  probably  told  Brereton  the 
truth  in  i^egard  to  the  copper,  which  might  have  been  dug  up  in  some 
places  in  Connecticut  or  New  Jersey,  for  afterward  in  these  places  the 
first  white  settlers  sometimes  found  pieces  of  native  copper,  and  even 
mined  it,  at  the  junction  of  the  trap  and  red  sandstone.  Brereton's 
account  of  the  metal  found  in  the  possession  of  the  Indians  is  as  fol- 
lows: 

"  They  have  also  great  store  of  copper,  some  very  red  and  some  of  a 
paler  color,  none  of  them  but  have  chains,  ear-rings,  or  collars  of  this 
metal.    They  head  some  of  their  arrows  herewith  much  like  our  broad 
arrow-heads,  very  workmanly  made.    Their  chains  are  many  hoW^'^ 
pieces  cemented  together,  each  piece  of  the  bigness  of  one  of  our  reo^ 
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flDger  in  length,  ten  or  twelve  together  on  a  string,  which  they  wear  about 
their  necks.  Their  collars  they  wear  about  their  bodies  like  bandoleers, 
a  handful  broad,  all  hollow  pieces  like  the  other,  but  somewhat  shorter, 
four  hundred  pieces  in  a  collar,  very  fine  and  evenly  set  together.  Be- 
sides these  they  have  large  drinking-cups  made  like  skulls,  and  other 
thin  plates  of  copper  much  like  our  boar  spear  blades,  all  which  they 
so  little  esteem,  as  they  offered  their  fairest  collars  or  chains  for  a  knife 
or  such  like  trifle,  but  we  seemed  little  to  regard  it.  Yet  I  was  desirous 
to  understand  where  they  had  such  store  of  this  metal,  and  made  signs 
to  one  of  them  with  whom  I  was  very  familiar,  who,  taking  a  piece  of 
copper  in  his  hand,  made  a  hole  with  his  finger  in  the  ground  and  withal 
pointed  to  the  main  from  whence  they  came." 

With  a  knowledge  of  this  custom  of  the  Indians,  that  is,  of  stringing 
tubes  of  copper  or  brass  in  the  form  of  wide  belts  and  wearing  them 
aboat  the  waist,  the  discovery  of  such  a  belt  on  the  skeleton  at  Fall 
River  burie<l  in  other  respects  like  any  Indian  (with  the  exception  of  the 
breast  plate)  need  not  seem  so  strange,  esi)ecially  when  we  find  that, 
brass  and  copper  were  quite  abundant  among  them  at  an  early  date,  and 
one  other  Indian  at  least  had  come  into  possession  of  a  brass  breast- 
plate. 

Before  the  Pilgrims  landed  on  Cape  Cod  it  is  certain  that  the  Indians 
there  had  killed  three  Englishmen,  and  killed  or  retained  as  slaves  the 
whole  ship's  crew  of  a  French  vessel  which  landed  there  in  distress. 
This  they' did  for  the  sake  of  plunder,  and  very  probably  some  copper 
or  brass  came  into  their  possession  at  these  times.  Granting,  then,  that 
the  Indian  whose  skeleton  was  found  at  Centreville  did  not  engage  in 
successful  war  with  <he  colonists,  or  get  the  brass  breast-plate  from  them 
by  trade,  it  is  still  possible  for  him  to  have  obtained  it,  or  the  material 
for  it,  at  a  still  earlier  date  from  these  unlucky  explorers. 

An  account  of  the  bnrial  customs  of  the  Indians  on  Cape  Cod  would 
be  imperfect  without  reference  at  least  being  made  to  the  description  of 
an  Indian  burying  ground  discovered  by  the  Pilgrims  while  exploring 
on  Cape  Cod  before  the  settlement  at  Plymouth.  This  account  may  be 
found  under  the  history  of  Gov.  John  Carver,  in  a  book  compiled  by  J. 
B.  Moore,  entitled  "  Governors  of  New  Plymouth  and  Massachusetta 
Bay." 

The  place  where  Governor  Carver  and  **  nine  of  his  principal  men, 
well  armed,''  landed  after  leaving  the  Mayflower  and  rounding  the  point 
off  Wellfleet  Harbor,  was  probably  on  Indian  Neck,  where,  it  will  be 
seen  by  consulting  the  map,  many  Indian  shell  heaps  may  now  be  found. 
On  the  shore  Carver  and  his  men  saw  ten  or  twelve  Indians  engaged 
in  cutting  up  a  large  fish,  but  found  it  diflicult  to  go  directly  to  the 
shore  where  the  fish  lay,  on  account  of  the  shoal  water.  The  Indians 
ran  off,  taking  with  them  all  the  fish  they  could  carry.  The  shores  of 
the  shallow  bay  or  cove  in  which  they  landed  were  almost  lined  with 
the  remains  of  large  fishes  like  that  which  the  Indians  had  oat  op.    Th« 
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fish  proved  to  be  a  grampns,  and  so  tbe  explorers  called  the  bay  Gram- 
pas  Bay.  This  bay  is  now  called  Blackfish  Bay  or  Creek,  and  it  is  only 
a  few  yards  to  the  north  of  this  shallow  bay  that  the  shell  heaps  and 
other  signs  of  Indian  settlement,  before  described,  around  Drummer 
Pond  may  be  foand.    With  this  explanation  and  a  reference  to  the  map, 


.a.  Shell  Btctpa  ynarkin^  the  sites  tf  Indian  SettUmnUg. 


h^ketch-niap  of  Cape  Cod,  Ma^lsachu8Ctt8. 

the  history  of  the  discoveries  made  by  the  Pilgrims  at  this  time  may  be 
more  interesting,  and  should  be  read  among  the  very  first  Inwks  by 
those  who  wish  to  become  better  acquainted  with  the  history  of  the 
Indians  in  this  vicinity. 

The  traditions  of  the  Indians  of  Cape  Cod,  Martha's  Vineyard,  and 
Nantucket  have  been  wholly  omitted  in  these  notes,  but  may  be  found 
in  full,  together  with  many  interesting  facts  in  regard  to  the  Indians' 
dress,  wigwams,  canoes,  &c.,  in  a  few  books  the  titles  of  which  will 
soon  be  given. 

The  fable  in  regard  to  the  lignite  and  fossil  bones  of  cetaceans  or 
whales  found  abundantly  in  the  Tertiary  clay  of  Gay  Head,  Martha's 
Vineyard,  is  very  interesting.    These  Indians  supposed  that  the  black- 
ened wood  or  lignite  marked  the  spot  where  the  giant  ManshopeVs^^s^ss^ 
the  whale  on  a  fire  made  oi  the  largest  trees,  which  he  pulled  ixV  ^^^^ 
roots.    The  rest  pf  tbe  tradition  is  very  interestinccv  ^^^  ^ 


SiJW^- 


906  PAPERS   BfiLAtlKO   to   AKTHBOPOLOGY. 

would  necessitate  entering  on  the  almost  equally  interesting  traditioua 
of  the  Indians  of  Nantucket  and  Gape  God. 

Mr.  Treat  wrote  that  there  were  in  1603  under  his  care  in  Eastham, 
which  then  included  Welltieet  and  Orleans,  four  Indian  villages  where 
he  was  in  the  habit  of  visiting  the  natives  in  their  wigwams.  At  this 
time  there  were  five  hundred  adult  persons  in  the  villages;  but  notwith- 
standing every  exertion  made  for  the  benefit  of  the  Indians,  they  wasted 
away  by  fatal  diseases  and  other  causes,  so  that  in  1764  they  were  re- 
duced to  four  individuals  only. 

One  reason  why  so  few  traces  of  settlement  can  now  be  found  on  the 
sites  of  these  old  Indian  villages  is  undoubtedly  owing  to  the  fact  that 
the  civilized  Indians  persistently  kept  up  the  custom  of  living  in  wig- 
wams until  they  had  become  wholly  extinct  or  had  mixed  with  other 
races.  As  late  as  the  year  1779  there  was  a  cluster  of  wigwams  about 
a  mile  from  the  mouth  of  Bass  River,  probably  at  the  spot  where  the 
shell  heaps  and  arrow-heads  are  so  abundant.  About  this  time  the  small- 
pox was  prevalent  and  most  of  them  died. 

In  1745  thirteen  Indians  from  this  company  on  Bass  Eiver  and  the 
immediate  vicinity  accompanied  the  Cape  Breton  expedition.  The  con- 
dition of  their  embarking  was  that  Mr.  Thacher,  of  Yarmouth,  should 
be  their  captain.  Of  these  thirteen  only  three  lived  to  return,  two 
being  killed  bj^  the  enemy,  and  eight  dying  of  disease.  One  of  Thach- 
er's  Indians,  hired  by  Golonel  Vaughan  for  a  bottle  of  brandy,  was  the  first 
of  the  provincials  who  entered  the  grand  battery  at  Louisburg.  He 
crawled  in  at  an  embrasure  and  opened  the  gate,  which  Vaughan  imme- 
diately entered,  the  enemy  having  withdrawn  from  this  battery,  though 
at  the  time  this  circumstance  was  not  known.  This  information  is  from 
an  extract  made  from  ^^Alden's  Collection,''  on  page  60  of  Barber's  His- 
torical Collections^  and  it  adds  several  other  interesting  stories  of  the 
Indians  of  this  vicinity. 

Very  little  interesting  information  exists  about  the  Indians  of  Cen- 
treville  and  Buttermilk  Bay,  where  the  shell  heaps  would  indicate  a 
population  nearly  as  great  as  that  at  Bass  Biver  and  Wellfleet  Bay. 

Until  the  breast-plate  of  the  Skeleton  in  Armor  is  found,  and  a 
thorough  investigation  can  be  made,  the  history  of  this  warrior  must 
remain  a  mystery,  and  we  may  regard  him  as  a  very  ordinary  and  vain 
Indian,  buried  in  his  finery,  or  we  may  think  of  him  as  a  successful 
warrior  safely  returned  from  a  secret  participation  in  King  Philip's 
war,  and  afterwards  buried  in  the  spoils'  which  he  had  stripped  from  a 
fallen  foe. 
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ANTIQUITIES  FROM  OMETEPB,  NICARAGUA. 

By  Charles  C.  Nxtttino. 

Although  the  name  of  this  island  has  been  spelled  ^^Ometepec"  by 
previous  explorers,  I  have  decided  to  adopt  the  spelling  of  the  inhab- 
itants of  the  conntry,  which  is  also  that  used  in  official  papers. 

This  latter  fact  I  discovered  through  reading  official  reports  of  the 
eruption  of  the  volcano  published  in  ^^El  Gentro  Americano,"  a  Nicara- 
guan  newspaper.  This  island  is  situated  about  9  miles  from  the  town  of 
San  Jorge  on  the  west  shore  of  Lake  Nicaragua.  It  is  about  20  miles 
long  by  10  wide,  and  the  greater  part  of  its  surface  is  covered  by  two 
volcanoes,  which  are  prominent  features  of  the  scenery  from  all  parts  of 
the  lake. 

The  Volcano  Madera  is  of  greater  bulk  than  its  companion  and  much 
more  irregular  in  form.  So  far  as  I  could  learn  it  has  never  been  known 
to  give  signs  of  activity  within  historic  times. 

The  Volcano  Ometepe,  situated  on  the  northern  end  of  the  island,  is 
said  to  be  one  of  the  most  regular  in  form  in  the  world,  being  a  perfect 
cone  from  all  points  of  view.    It  is  about  5,000  feet  high. 

This  has  also  been  considered  an  extinct  volcano,  but,  during  my  visit, 
it  began  showing  signs  of  activity.  On  March  G,  1883,  a  thin  column 
of  smoke  was  seen  to  issue  from  the  exact  summit,  and  about  six  weeks 
afterward  there  was  a  slight  flow  of  lava  on  the  southeastern  side. 

Ometepe  has  the  reputation  of  having  been  an  object  of  worship  by 
the  peoples  of  past  ages,  and  the  large  number  of  stone  images  found  ou 
the  island  would  seem  to  indicate  that  it  was  sacred  ground.  It  was 
evidently  a  chosen  spot  for  burial,  as  the  immense  number  of  graves 
and  burial  urns  still  testify. 

The  present  inhabitants  of  the  island  are  mostly  Indians  of  a  rather 
purer  type  than  is  found  on  the  adjacent  mainland,  although  many  of 
them  show  a  mixture  of  Spanish  blood  and  a  few  are  partly  negro. 

For  a  description  of  the  appearance  of  the  pure-blooded  native,  I  can 
not  improve  upon  that  given  by  Dr.  J.  F.  Bransford,  in  his  "  Archer- 
logical  Researches  in  Nicaragua,"  page  G : 

"  In  physique  the  Indians  are  usually  rather  short,  low-browed,  with 
dark  copper  skin  and  coarse  hair.  On  and  near  Madera  are  a  few  of 
commanding  stature,  many  of  the  men  being  over  G  feet  high  and  the 
women  proportionately  large.  The  head  is  short,  the  features  strongly 
marked,  with  heavy  lower  jaw  and  large  teeth.'* 

I  was  unable  to  discover  any  remnant  of  reverence  among  the  natives 
for  the  old  idols  found  on  the  island,  nor  did  they  o£fer  the  slightest 
objection  to  the  removal  of  one  of  them,  although  they  were  convinced 
that  said  removal  was  simply  a  freak  of  insanity  ou  my  part. 

One  prominent  characteristic  of  these  Indians  is  the  deference  and 
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obedience  which  they  pay  to  the  opinion  and  will  of  their  wives,  whom 
they  cousalt  on  all  matters  of  importance. 

This  fact  is  well  illustrated  by  au  instance  which  is,  perhaps,  worth 
recounting. 

While  digging  for  antiquities  the  writer  found  a  spot  peculiarly  rich  in 
the  objects  of  his  search,  but  it  was  on  laud  owned,  or  at  least  worked, 
by  an  Indian  who  proved  unusually  avaricious  and  demanded  payment 
for  every  yard  of  earth  disturbed. 

He  also  put  in  a  bill  for  damages  done  to  his  crop  of  young  plantains 
by  my  men  passing  over  them  on  their  way  to  and  from  work.  I  con- 
sidered the  bill  a  just  one  and  offered  to  pay  it  while  settling  up  my 
other  accounts,  when,  to  my  great  surprise,  he  refused  to  accept  the 
money.  Uiiou  being  pressed  for  a  reason  he  said  that  his  ^^  mujer,''  or 
^'  woman,"  had  forbidden  his  taking  the  money. 

In  order  to  test  the  extent  of  his  obedience  I  urged  him  to  take  the 
money,  telling  him  that  his  ^^mujer"  need  know  nothing  of  the  matter. 
He  steadily  refused,  however,  and  gravely  stated  that  ^^  women  knew 
everything." 

The  Catholic  Church  is  here,  as  elsewhere  in  Central  America,  the  con- 
trolling power  among  the  Indians.  But  they  still  retain  some  curious 
remnants  of  their  own  ancient  superstitions,  amou?  which  may  be  men- 
tioned an  almost  universal  belief  in  the  personality  of  the  great  forces 
and  features  of  nature. 

They  attribute  life  and  passion  to  Lake  Nicaragua,  for  instance,  not 
only  in  a  figurative  but  also  in  a  literal  sense. 

This  power  of  ancient  superstition  was  well  illustrated  by  an  instance 
which  occurred  during  my  ascent  of  the  Volcano  Ometei)e. 

This  ascent  was  made  at  the  request  of  the  ^*  alcalde  "  of  the  town  of 
Moyogalpa,  who  furnished  me  with  six  men  to  carry  water  and  provis- 
ions. 

After  entering  the  dense  forest  w^hich  clothes  the  summit  of  the  peak, 
I  became  convinced  that  the  men  knew  nothing  about  the  trail,  and  ac- 
cordingly determined  to  make  a  way  for  myself  and,  selecting  the  most 
intelligent  of  the  men  for  my  companion,  I  pushed  on  ahead  leaving  the 
others  to  shift  for  themselves. 

After  toiling  upward  for  an  hour  or  so,  wishing  to  ascertain  the  where- 
abouts of  the  rest  of  the  party,  I  asked  my  companion  to  shout,  and  see 
if  they  were  within  hearing.  He  seemeil  extremely  reluctant  to  do  so, 
and  I  gave  the  call  myself,  much  to  his  evident  alarml 

After  shouting  several  times  without  any  response,  I  was  infcnrmed  by 
the  Indian  that  my  efforts  were  useless  as  the  others  wouldn't  answer 
even  if  they  heard  me. 

Upon  inquiring  the  cause  of  this,  I  was  told  that  they  were  ^^  afraid 
to  make  a  noise  so  near  old  ^^Ometepe"  as  it  might  make  him  ^^muy 
bravio"  (very  angry)! 

I  found,  ui>on  rejoining  the  others  shortly  afterward,  that  it  wi>.^^^'*=^ 
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80y  and  that  my  calls  were  plainly  heard,  but  not  answered  for  the  rea- 
son given. 

The  Indians  are  good-natnred  and  indolent,  as  a  mle,  and  rarely 
qnarrelsome  or  dangerous,  except  when  nnder  the  influence  of  liquor. 

I  fonnd  it  much  easier  to  lead  than  to  drive  them.  Their  good-will  is 
readily  gained,  and  more  can  be  accomplished  through  that  than  through 
either  fear  or  money. 

The  antiquities  secured  by  me  may  be  divided  into  two  general 
classes:  (1)  Sculptures  in  stone;  (2)  Vessels  of  clay  and  their  contents, 
including  all  objects  fonnd  in  the  burial  places. 

Among  the  stone  sculptures  I  saw  a  numbecof  human  figures  about 
life  size,  besides  Smaller  articles  comprising  images  of  men  and  animals, 
and  also  utensils  such  as  grinding  stones  and  vessels  for  various  pur- 
poses. I  saw  and  examined  seven  human  figures  carved  in  stone  and 
of  nearly  life  size. 

No.  1.  A  large  human  figure,  sitting,  about  5  feet  high.  The  head, 
upper  arm,  and  knee  are  wanting.  Found  lying,  half  embedded  in  the 
gravel  on  the  lake  shore,  about  3  miles  north  of  Moyogalpa.  Tbb  is 
probably  the  fignre  referred  to  by  Dr.  Bransford  as  ^^an  image  without 
a  head  lying  in  the  edge  of  the  lake." 

No.  2.  Companion  to  the  last,  about  the  same  length,  but  of  slighter 
build,  from  which  I  judge  that  it  was  intended  for  a  female.  This  fig- 
ure also  difiers  from  No.  1  in  having  the  arms  bent  at  the  elbows  with 
the  hands  resting  on  the  knees,  while  in  No.  1  the  hands  hung  down 
straight  at  the  sides.  Both  Nos.  1  and  2  are  headless,  and  the  latter 
is  probably  the  one  referred  to  by  Dr.  Bransford  as  follows :  ** Another 
was  said  to  be  uncovered  at  low  water  during  the  dr^'  season.''  At  the 
time  of  my  visit  the  fignre  was  lying  in  the  water,  by  which  it  was 
nearly  covered. 

Nos.  3  and  4  are  Dr.  Bransford's  Nos.  1  and  2.  They  have  been  taken 
from  their  original  position  in  the  forest  and  set  up  as  gate  posts  at 
the  Catholic  church  at  Los  Angeles.  They  are  now  the  property  of 
Dr.  Earl  Flint,  of  Bivas,  who  bought  them  from  the  church  and  intends 
shipping  them  to  this  country. 

No.  5  is  a  very  much  worn  figure  of  '^a  man  in  a  standing  position." 
The  basalt  rock  is  worn  almost  smooth,  but  it  bears  evidence  of  work- 
manship. I  must  confess  that  I  could  not  make  out  the  figure  of  the 
man,  and  give  it  as  such  on  the  authority  of  the  native  who  guided  me 
to  it. 

No.  6  was  a  seated  female  figure  found  in  the  dense  forest  south  of 
Los  Angeles.  This  figure  also  was  headless,  and  I  &iled  to  find  the 
missing  part. 

No.  7  was  the  companion  to  the  last,  and  in  better  condition  than  any 
of  the  others  I  examined.  The  head  was  ofi*,  but  I  found  it  lying  near, 
and  found  that  it  fitted  well,  having  been  broken  off  at  a  comparatively 
recent  date.    This  figure  I  determined  to  secure  for  the  National  Mu- 
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senra,  and  sncceeded  in  transporting  it  down  to  the  lake  shore,  across 
tlie  lake  and  over  the  raonntains  to  the  Pacific  coast,  where  I  placed 
it  in  charge  of  the  Pacific  Mail  Steamship  Company. 

The  idol  is  now  in  the  National  Musenm  at  "Washington,  and  forms 
the  subject  of  the  followlDg  illastratioa : 


The  figure  is  that  of  a  man  seated.  It  is  al>oat  life  size,  bnt  the  tegs 
are  sin  nil  in  proportion  to  the  body.  The  head  is  large  and  is  8ur- 
niounted  by  the  head  of  some  animal.  The  arms  are  separated  from 
the  botly  at  the  elbows  and  hang  straight  down. 

The  following  are  some  of  the  Hieasurements :  Height  of  figure  with- 
out base,  4  feet  3  inches;  height  of  0guro  and  base,  5  feet  9  inches \ 
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width  of  seat,  2  feet  1  inch ;  height  of  seat,  1  foot  7  inches ;  sole  of  foot 
.  to  knee,  1  foot  2  inches ;  arm  and  hand,  2  feet  1  inch ;  greatest  girth 
of  body,  3  feet  11  inches;  greatest  girth  of  base,  5  feet  11  inches  }  girth 
of  neck  under  chin,  3  feet  6  inches  j  girth  of  arm,  1  foot  4^  inches ; 
height  of  head  from  shoulder,  1  foot  2^  inches ;  across  knees,  1  foot  2^ 
inches ;  knee  to  back  of  figure,  1  foot  10^  inches. 

I  also  shipi>ed  to  the  museum  a  figure,  supposed  to  be  that  of  a  mon- 
key. The  head  only  is  distinct.  It  was  found  in  a  cacao  plantation, 
about  one-half  mile  northwest  of  Moyogalpa.  This  figure  is  said  by  the 
natives  to  have  been  worshipped  by  their  ancestors. 

The  burial  urns  and  their  contents  and  accompanying  objects  of  clay, 
bone,  shells,  and  human  remains  were  all  found  in  two  localities,  which 
are  called,  for  convenience  in  reference,  graves  Nos.  1  and  2,  although 
it  must  be  understood  that  each  was  a  burial  ground  of  some  extent,  and 
not  a  simple  grave. 

Grave  No.  1  was  located  some  400  or  500  yards  from  the  spot  where 
the  idol  last  mentioned  was  found,  being  more  to  the  southwest  and 
nearer  the  shore  of  the  lake.  It  was  situated  in  a  plantain  patch  owned 
by  an  Indian. 

The  fact  that  the  spot  was  exposed  to  the  direct  rays  of  the  tropical 
sun  render^  it  a  trying  place  to  work,  and  I  have  nothing  but  praise 
for  the  three  men  (Indians)  who  toiled  faithfully  day  after  day  in  the 
excavations  at  this  place. 

The  surface  ground  here  is  of  rich  loamy  soil  about  8  inches  in  depth, 
under  which  is  a  bed  of  sand  nearly  2  feet  in  depth.  Underlying  this  sand 
is  a  hard  bed  of  ashes  and  grit,  through  which  the  excavations  did  not 
penetrate. 

The  burial  urns  were  of  two  general  classes,  round  and  shoe-shaped. 

The  natives  call  the  former  **  Ollas^  and  the  latter  ''^  Burmgatt.^ 

Although  carefully  packed  in  soft  grass,  all  the  large  vessels  that  I 
secured  were  badly  broken,  and  at  the  time  of  writing  only  two  of  them 
have  been  mended  so  that  measurements  can  be  taken. 

No.  61,713  was  the  first  vessel  encountered,  and  was  found  covering 
the  mouth  of  a  large  shoe-shaped  urn,  being  inverted  over  the  same.  It 
is  a  large  basin-shaped  dish,  round  at  the  bottom,  being  7  inches  deep 
and  18^  broad. 

No.  61,712  was  also  used  as  a  cover  to  an  urn  of  similar  shape.  It 
has  a  flaring  rim  at  the  top,  and  foot  at  the  bottom,  and  is  14^  inches 
high  by  18  broad  at  the  top. 

No.  61,714  was  a  rather  small  round  urn. 

No.  61,708.  A  shoe  shaped  urn  which  is  being  restored. 

No.  61,710  is  a  round  deep  um. 

No.  61,711  is  a  round  medium-sized  um. 

No.  61,709  is  a  shoe-shaped  vessel. 

No.  61,750  is  a  shoe-shaped  vessel. 

No.  61,707  is  a  small  um,  made  of  the  same  material  as  the  prececl- 
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ing.    It  resembles  No.  61,712  in  shape  and  measures  as  follows :  Depth, 
8^  inches ;  greatest  breadth,  10^  inches. 

These  large  urns  were  generally  found  at  a  depth  of  about  2  feet. 
The  round  ones  generally  had  covers  of  material  similar  to  the  urns 
themselves,  while  the  shoe-shaped  vessels  were  more  often  covered 
with  more  delicate,  painted  bowls.  Fragments  of  human  bones  were 
found  in  nearly  every  urn,  but  they  crumbled  at  a  touch  upon  being 
exposed  to  the  air. 

Many  articles  of  more  delicate  construction  and  finer  workmanship 
were  found.  They  were  often  used  as  covers  to  the  shoe*shaped  urns, 
or  buried  near  the  latter,  or  placed  within  the  urns,  where  bowls  were 
sometimes  found  inverted  over  the  scull  of  the  occupant,  ai)parently 
serving  as  a  cap  or  protection  to  the  head. 

I  was  much  surprised  to  find,  in  several  instances,  that  bowls  had 
been  broken,  and  afterwards  placed  within  the  urns.  This  is  proved 
by  the  fact  that  many  of  the  bowls  which  were  found  in  pieces  inside  of 
the  urns  were  too  large  to  pass  through  the  mouth  of  the  urn  when 
entire. 

No.  61,691.  Bowl,  painted  on  outside.  Found  inside  of  round  urn. 
Depth,  35  inches ;  width,  SJ  inches. 

No.  61,692.  Bowl,  painted  on  outside.  Found  as  cover  for  shoe-urn. 
Depth,  4^  inches;  width,  9^  inches. 

No.  61,693.  Bowl,i)ainted  on  outside.  Found  at  a  depth  of  5  feet,  in- 
inside  of  round  urn  containing  skull.     Depth,  4^  inches;  width,  9  inches. 

No.  61,694.  Bowl,  painted  on  outside.  Found  outside  of  urn.  Depth, 
4  inches ;  width,  Sh  inches. 

No.  61,695.  Small  bowl  painted  on  outside.  Two  red  lines  around 
inside  close  to  the  top.  Found  inside  of  round  urn.  Depth,  3  inches ; 
width,  5 J  inches. 

No.  61,696.  Small  bowl  painted  on  outside.  One  indistinct  red  line 
around  inside  of  urn.  Found  inside  of  round  urn.  Dex>th,  2^  inches ; 
width,  5  inches. 

No.  61,697.  Bowl  with  raised  figure  of  human  face  on  each  side. 
Painted  on  the  outside.  A  brown  line  around  inside  of  rim  with  a  red 
line  immediately  under  it.  Found  covering  a  shoe-shaped  urn.  Paint 
very  fresh.    Depth,  4J  inches;  width,  9J  inches. 

No.  61,698.  Bowl  with  raised  figure  similar  to  preceding.  Painted 
on  outside  with  a  delicate  pattern  in  fine  lines  and  dots.  Painted  on  in- 
side with  rather  coarser  pattern  covering  entire  inner  surfietce.  Found 
covering  a  burial  urn.  Paint  very  fresh  and  distinct  Depth,  3f  inches; 
width,  10  inches. 

No.  61,699.  Bowl  with  raised  figure  somewhat  distorted.    Painted 
inside  and  out  with  rather  a  ruder  pattern  than  the  last,  and  not  so 
carefully  executed.    Colors  remarkably  fresh  and  distinct.    Found  out- 
side of  burial  urn.    Depth,  3^  inches ;  width,  S^  inches. 
H.  Mis.  69 58 
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No  61,700.  Shallow  bowl  painted  inside  and  out  with  similar  patterns. 
On  the  outside  there  is  a  series  of  twelve  hieroglyph  like  figures  of  two 
kinds  in  alternation.  On  the  inside  are  ten  similar  figures  also  alterna- 
ting. This  bowl  is  thicker  and  more  solid  in  construction  than  any  of 
the  others.  I  have  been  unable  to  find  another  like  it  in  the  collection 
of  the  National  Museum.  It  was  found  inside  of  a  round  urn  where 
it  served  as  a  cover  for  a  human  skull.  Depth,  2^  inches  j  width,  7 
in  ^hes. 

No.  61,701.  Shallow  dish  with  flat  bottom  and  flaring  sides.  Painted 
on  outside  8imi)ly  in  black  and  red  lines  broken  by  short  vertical  lines 
extending  around  its  circumference.  On  the  inside  the  design  is  much 
more  elaborate,  being  more  like  that  found  on  some  of  the  larger  bowls. 
This  also  was  found  inside  of  a  round  urn  and  had  been  used  as  a  skull 
cover.    Depth,  2^  inches;  width,  7^  inches. 

No.  61,702.  Shallow  dish  with  bottom  more  rounded  and  sides  more 
flaring  than  the  last.  Painted  inside  and  out  with  very  elaborate  tie- 
signs.  Paint  scaled  off  in  many  places.  Found  near  a  shoe-shaped  um. 
Depth,  1|  inch  ;  width,  6 J  inches. 

No.  61,703.  Deep  dish  with  rounded  bottom  and  flaring  sides.  This 
dish  is  ornamented  both  inside  and  out  with  designs  more  intricate  and 
elaborate  than  any  other  that  I  have  seen  from  Ometepe.  The  colors 
are  quite  fresh  and  distinct.  Found  inside  of  round  burial  urn.  Depth, 
2  inches ;  width,  5|  inches. 

No.  61,704.  Deep,  narrow-mouthed,  bowLshaped  vessel  omamente<l 
on  the  outside  with  a  series  of  red  and  black  lines,  and  oblong  longi- 
tudinal panels  inclosing  circular  and  square  figures.  Lower  half  of  oat- 
side  and  entire  inside  not  ornamented.  Found  inside  of  a  shoe-shaped 
burial  urn.    Depth,  4  inches ;  width,  5|  inches. 

No.  61,705.  Deep,  flat-bottomed,  straight-sided  vessel,  painted  red, 
and  ornamented  with  incised  lines  on  the  outside  near  the  rim.  Found 
outside  of  burial  urn.  Contained  human  l)ones.  Depth,  3|  inches ; 
width,  6J  inches. 

No.  61,706.  Two  miniature  shoe-shaped  vessels  joined  together,  faoin^ir 
in  opposite  directions  with  a  handle  on  top  (broken  off).  The  two  ves- 
sels are  joined  together  inside  by  a  round  hole.  This  specimen  is  uniqu*  ^ 
in  the  collections  of  the  National  Museum.  Depth,  2^  inches;  width, 
4|  inches. 

No.  61,744.  Under  this  number  come  the  numerous  legs  or  feet  ot 
tripod  vessels  of  clay  encountered  in  all  parts  of  the  excavations.  The\ 
almost  always  are  made  to  represent  the  head  of  man  or  some  ani- 
mal, are  hollow  inside,  and  often  have  a  little  ball  of  hard  clay  within 
which  makes  a  rattling  noise  when  shaken.  They  are  always  painte^I 
in  designs  corresponding  to  those  found  on  the  vessels  to  which  they 
belong.  Although  dozens  of  these  legs  were  found  I  did  not  encounter 
a  single  entire  tripod. 

No.  61,745.  Two  vase  ornaments  representing  heads  of  animals  well 
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executed  and  much  more  elaborate  in  form  than  the  preceding.    XJn- 
painted. 

No.  61,743.  Clay  "Sinkers.'^  An  intelligent  native  told  me  that  he 
considered  that  these  objects  commonly  called  "sinkers"  were,  in  reality, 
tools  used  for  molding  the  various  clay  vessels  with  which  they  are 
associated. 

Xo.  61,746.  A  small  round  fragment  of  painted  ware,  perforated  so  as 
to  form  a  ring.    Probably  an  ornament  of  some  sort. 

No.  61,747.  Shell  implement  found  in  burial  urn. 

No.  61,748.  Fish  vertebra  found  in  burial  urn. 

No.  61,749.  Flint  flakes  found  in  burial  urns.  Said  by  the  natives 
to  have  been  used  in  fashioning  the  incised  ornaments  on  pottery. 

No.  61,715.  Clay  disc;  I  can  think  of  no  probable  use  whatever  for 
this  article.  It  is  simply  a  round  hard  burnt  disk  4^  inches  wide  by 
about  I  inches  thick  with  rounded  edges. 

No.  61,716.  Arrow-head  found  beside  a  skeleton  which  had  been 
buried  outside  of  burial  urns,  and  stretched  at  full  length  with  fla^e 
up. 

No.  61,717.  Small  portion  of  a  semi-fossilized  human  bone,  probably 
the  ulna.  Found  inside  of  burial  urn,  at  a  depth  of  5  feet  below  surface 
of  ground.    No.  61,693,  was  found  in  the  same  urn. 

A  great  number  of  skulls  and  other  portions  of  human  skeletons 
were  encountered  both  inside  and  without  the  urns.  Those  inside  the 
urns  were  extremely  fragmentary  and  crumbled  at  the  slightest  touch. 
I  brought  the  fragments  of  a  skull  found  at  a  depth  of  five  feet  along 
with  Nos.  61,717  and  61,693. 

I  also  collected  a  large  number  of  bones  from  skeletons  found  outside 
of  urns. 

These  seemed  to  be  in  a  much  better  state  of  preservation,  but  were 
all  jolted  to  pieces  on  the  homeward  voyage. 

Some  of  these  skulls  a^  remarkably  thick  with  a  good  facial  angle. 

It  seems  hard  to  account  for  these  two  modes  of  burial  in  the  same 
spot. 

Skeletons  were  often  found  stretched  out  right  by  the  side  of  the 
urns. 

The  fact  that  those  found  outside  of  urns  were  in  a  much  better  state 
of  preservation  than  those  inside  would  seem  to  preclude  the  idea  of 
the  two  modes  being  contemporaneous;  the  urns  being  an  excellent 
protection  for  the  latter.  The  indications  are  that  a  considerable  lapse 
of  time  must  have  intervened  between  the  two  modes  of  burial,  and 
that  the  urn  burial  is  the  older  method,  and  that  the  full-length  inter- 
ment was  practiced  by  a  subsequent  race.  This  subsequent  race  must 
have  exposed  the  urns  in  digging  their  graves,  and  the  question  arises. 
Why  were  the  urns  left  undisturbed  7 

Dr.  Bransford  has  suggested  to  me  the  most  plausible  answer  to  this 
question  which  is  substantially  as  follows :  ''All  mankind,  both  sav^^ss^ 
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and  civilized,  have  a  peculiar  reverence  for  the  graves  of  the  dead,  and, 
among  many  uncivilized  races,  this  reverence  has  taken  the  form  of  a 
deep-rooted  superstition  which  forbids  the  molestation  of  any  grave. 
This  was  probably  the  feeling  which  induced  the  'subseqaent  race, 
8iK)ken  of  above,  to  leave  unmolested  the  urns  containing  the  remains 
of  human  beings.^ 

Grave  No.  2. — ^This  place  of  burial  was  found  at  a  spot  only  200  or 
300  yards  northwest  of  Grave  No.  1. 

The  character  of  the  ground  is  much  the  same  here  as  at  No.  1,  bat 
the  urns  were  found  much  nearer  the  surface,  the  tops  of  the  vessels 
generally  coming  within  a  foot  of  the  surface  of  the  ground. 

Most  of  the  large  urns  were  broken  by  roots  of  trees  which  had  pene- 
trated them  in  all  directions,  but  they  seem  to  be  of  the  same  style  as 
those  found  in  No.  1,  with  perhaps  a  little  more  attempt  at  ornamentation. 

No.  61,737.  A  large,  ornamented,  shoe-shaped  urn,  much  like  No. 
22,343  of  Dr.  Bransford's  collection  in  size,  shape,  and  ornamentation. 

No.  61,738.  A  very  large  round  urn  which  I  succeeded  in  getting  out 
of  the  ground  intact,  but  it  was  badly  smashed  on  the  voyage. 

No.  61,739.  Medium-sized  shoe  urn,  also  badly  broken.  There  was 
one  vessel,  badly  broken  by  roots  of  trees,  that  had  an  ornamentation 
which  I  have  not  seen  elsewhere  among  specimens  brought  from  Ome- 
tepe.  The  vessel  was  about  size  and  shape  of  Dr.  Bransford's  No.  22,320, 
but  was  rather  more  regularly  formed.  The  ornamentation  consisted 
in  a  regular,  five-pointed  star  formed  of  raised  lines.  One  of  the  points 
was  missing. 

The  smaller  articles  of  pottery  from  Grave  No.  2  differ  from  those 
found  at  No.  1  in  several  important  particulars.  They  have,  in  general, 
an  appearance  of  greater  age,  and  are  more  often  ornamented  with 
raised  figures  or  designs.  The  painting  is  less  elaborate  and  the  paint 
much  less  fresh  and  distinct. 

No.  01,718.  Deep  bowl,  painted  on  the  outside  in  a  rather  elaborate 
pattern.  The  design  in  color  diff'ers  from  that  of  similarly  shaped  ves- 
sels from  Grave  No.  1  in  having  the  color  laid  on  in  bolder  and  more 
massive  bands  and  patches.  Shows  slight  traces  of  having  been  over 
the  fire.  Perhaps  it  was  a  vessel  used  in  cooking.  Depth,  3^  inches ; 
width,  6 J  inches. 

No.  61,719.  Shallow  bowl  painted  outside  in  a  crude  pattern,  and  in- 
side in  an  elaborate  one.  Found  in  burial  urn.  Depth,  1^  inches; 
width,  4  inches. 

No.  61,720.  Large  bowl  with  raised  figures  of  human  face  on  each  side, 
the  nose  and  mouth  being  much  more  prominent  than  in  similar  vessels 
from  Grave  No.  1.  This  bowl  shows  decided  evidence  of  being  subjected 
to  action  of  heat,  being  scorched  and  blackened,  and  having  a  large 
proportion  of  the  paint  worn  or  scaled  ofEl  Painted  in  elaborate  de- 
signs both  inside  and  out.  Found  outside  of  bniial  urn.  Depth,  4 
inches ;  width,  9i  inches. 
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Ko.  61^721.  I^arrow-moathed  pot  or  vessel,  of  peculiar  shstpe.  This 
pecnliarity  consists  in  a  deep,  broad  groove  extending  from  rim  to  bot- 
tom on  one  side.  This  may  be  a  suggestion  of  the  double  shoe-shaped 
vessel,  !N'o.  61,706.    Depth,  3^  inches;  width,  4^  inches. 

No.  61,722.  Wide-mouthed  bowl  with  an  ornament  consisting  of  a 
projecting  turtle's  head,  well  executed,  on  each  side.  It  is  ornamented 
also  by  broad  raised  bands,  a  flaring  rim,  a  ring  or  pedestal  for  a  stand, 
and  three  rings  of  incised  dots,  two  of  which  rings  extend  entirely  around 
the  vessel,  while  the  third  is  interrupted  only  by  the  turtle's  heads.  Col- 
ors red  and  perhaps  originally  black.  Found  outside  of  burial  urns. 
Depth,  2J  inches ;  width,  5 J  inches. 

No.  61,723.  Bowl  with  flat  bottom  and  slightly  concave  sides,  and  in- 
cised pattern  running  entirely  around  on  the  outside  near  the  rim.  Col- 
ored like  preceding.  Found  outside  of  urns.  Depth,  2J  inches ;  width, 
5J  inches. 

No.  61,724.  Hemispherical  bowl  with  circular  standard.  XJnorna- 
mented.    Found  outside  of  urn  s.    Depth,  4^  inches ;  width,  8  inches. 

No.  61,725.  Small,  shoe-shaped  vessel  with  raised  ornament  repre- 
senting the  face  of  some  animal  (tiger  Y).  Black,  polished.  Found  in 
urn.  Depth,  4^  inches ;  width,  ^  inches ;  length,  5  inches ;  width  of 
mouth,  2i  inches. 

No.  61,726.  Small,  wide-mouthed  shoe-shaped  vessel.  Unomamented 
and  unglazed.  Found  outside  of  urn.  Depth,  5  inches;  width,  4f 
inches;  length,  7|  inches;  width  of  mouth,  4  inches. 

No.  61,727.  Small,  shoe-shaped  urn,  similar  to  last  with  the  exception 
of  a  raised  handle  at  small  end.  Front  part  missing.  Found  outside 
of  urn.  Depth,  5  inches;  width,  4f  inches;  length,  (t)  inches;  width 
of  mouth,  3^  inches. 
V  No.  61,728.  In  form  this  vessel  seems  to  be  intermediate  between  the 
shoe-shaped  and  round  styles.  There  is  a  slight  vertical  depression  on 
the  smaller  end,  an*d  also  two  crescent-shaped  ridges  in  imitation  of  the 
rope  or  chain  ornaments  found  on  the  large,  shoe-shax>ed  urns.  The 
mat^erial  is  either  very  old  or  poorly  burnt,  it  being  very  "  rotten.'^ 
Depth,  5  inches;  width,  6  inches ;  length,  7  inches ;  width  of  mouth,  (Y) 
inches. 

No.  61,733.  Diminutive,  shoe-shaped  urn,  with  raised  ornaments  at 
each  end.  Found  in  urn.  Depth,  2|  inches ;  width.  If  inch ;  length, 
2^  inches ;  width  of  mouth,  i  inch. 

No.  61,730.  Similar  to  last.  Unomamented.  Found  in  urn.  Depth, 
2^  inches ;  width,  2  inches ;  length  2|  inches ;  width  of  mouth,  1}  inch. 

No.  61,729.  Narrow-mouthed  round  vessel,  with  a  series  of  vertical 
depressions  and  corresponding  elevations  running  around  the  upper 
part.  There  is  also  a  raised  ornament,  probably  a  head,  on  each  side 
near  the  top.  These  ornaments  are  connected  by  a  <^rope  ornament" 
extending  entirely  around  the  vessel.    The  combination  of  form  and 
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onisunentation  is  different  firom  that  seen  in  any  otber  specimen  finom 
Kicarairna.    Depth,  6{  inches ;  width,  8  inches. 

No.  61|73L  Miniatore  of  ronnd  nm,  nnomamented  and  onpainted. 
Fonnd  inside  of  ronnd  nm.    Depth,  1}  inches ;  width,  1}  inches. 

Ko.  61,732.  Same  as  last 

No.  61,734,  61,735.  Ornaments  from  a  large,  cnrionsly  shaped  dish 
which  served  as  a  cover  for  No.  61,738,  but  had  been  broken  to  pieces 
by  roots.  These  ornaments  were  intended  to  represent  the  head  of  some 
ftTiimftl^  and  show  considerable  care  in  design  and  execution. 

No.  61,736.  Beak  of  parrot  in  clay. 

Many  legs  of  tripod  dishes  were  fonnd,  bearing  a  general  resemblance 
to  those  of  Grave  No.  1.  Very  few  bones  were  found,  and  those  were 
even  more  firagmentary  than  in  Grave  No.  1. 

No.  61,740  is  a  rude  carving  of  a  face  in  stone,  fonnd  inside  of  burial 
urn. 


OK   THE  COMPARATIVE  PHONOLOGY  OP  POUR  SIOUAN 

LANGUAGES.* 


Bt  Rev.  J.  Owen  Dorset, 
of  the  Bureau  of  Ethnology, 


The  term  "Siouan"  has  been  applied  to  that  family  of  Indians  which 
has  been  known  heretofore  as  the  "  Dakotan  Family." 

It  is  unfortunate  that  we  are  obliged  to  use  this  adjective,  which  is 
derived  from  "Sioux,"  as  the  latter  is  not  a  genuine  Indian  word.  Ac- 
cording to  Dr.  J.  H.  Trumbull,  *' Sioux  is  the  termination  of  the  French 
plural  of  the  Ottawa  Kadowessi^  by  which  a  Dakota  was  designated. 
The  Ottawa  plural  is  Nadowessiwag  (or  -afc);  the  French  made  it  H^ado- 
wessiouxt  and  the  couriers  de  bats  reduced  it  to  Sioux^  "Dakotan" 
should  have  been  the  appellative,  as  the  Sioux  call  themselves  "  Da- 
kota" and  "Lakota."  But,  in  honor  of  Albert  Gallatin,  who  was  the 
first  to  classify  the  Indians  of  this  family  as  the  "  Sioux,"  the  Bureau 
of  Ethnology  of  the  Smithsonian  Institution  has  adopted  the  new  term, 
"  Siouan,"  as  the  name  of  this  family. 

The  writer  is  responsible  for  "(f^-gi-ha"  as  the  name  of  the  second 
group  appearing  in  the  following  list,  and  for  "j^oi-w^-re,"  the  name  of 
the  third  group.  (J/Cgiha  means,  "  Belonging  to  the  people  of  this  land," 
or,  "Those  dwelling  here,"  i,  e.j  the  aborigines  or  home  people.  When 
an  Omaha  was  challenged  in  the  dark,  if  on  his  own  territory,  he  usually 
replied,  "I  am  a  (//Cgiha."  So  might  a  Ponka  reply,  under  similar  cir- 
cumstances, when  at  home.  A  Kansas  would  say,  "  I  am  a  Ye-g^-ha," 
of  which  the  Osage  equivalent  is,  "I  am  a  (//e-3[d-ha."  These  answer  to 
the  Oto  " x^^"^^"^® '^  ^°^  ^^®  Iowa  "  jp6'j[\'w6'Te.^  " To  speak  the  home 
dialect"  is  called  "(|5egihaie"  by  the  Ponkas  and  Omahas,  "Yegaha  ie" 
by  the  Kansas,  "x^^^®^®  itc*e"  by  the  Otos,  and  "x^^^^^^^  itc*e"  by 
the  lowas.  TV  hen  an  Indian  was  challenged  in  the  dark,  if  away  from 
home,  he  must  give  his  tribal  name,  saying,  "I  am  an  Omaha,"  "I  am 
a  Ponka,"  etc. 

LANGUAGES  OF  THE  SIOUAN  FAMILY. 

1.  Dakota,  in  four  dialects:  Santee,  Yankton,  Teton,  and  Assinibom. 

2.  (})egiha,  in  four  dialects:  Ponka  (spoken  by  Ponkas  and  Omahas), 
Kansas,  Osage,  and  Kwapa. 

*Read  before  Am.  Assoc.  A.  S.,  Section  **  H,"  at  Montreal,  Angost,  1882. 
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3.  x^iwere,  in  two  (f)  dialects:  spoken  by  tbe  lowas^  Otos,  and  Mi»- 
aonris. 

4.  Hotcan^rara  or  Winnebago. 
'5.  Mandan,  in  two  dialects. 

'6.  Hidatsa,  in  two  dialects:  Hidatsa  and  Abearoka. 

7.  Ye-sa",  or  Tntelo. 

The  three  snrviTing  Tatelos  are  with  the  Six  Nations,  in  Canada,  and 
tbe  Hon.  Horatio  Hale  has  been  making  special  investigations  concern- 
ing their  history  and  language. 

The  writer  has  obtained  abont  20,000  words  of  the  Ponka  dialect, 
4,900  Kansas  words,  3,500  Osage  words,  about  9,000  of  the  xoi^ere,  and 
over  1,100  of  the  Hotcangara.  He  gained  over  1,000  Kwapa  words,  but 
he  is  unwilling  to  publish  any  of  this  material  at  present. 

Table  I.— The  Siouax  Alphabet. 

This  alphabet  includes  all  the  sounds  which  the  writer  has  found 
among  the  tribes  si)eaking  the  four  languages,  Dakota,  <{^giha,  xoiwere, 
and  Hotcangara.  It  is  substantially  that  adopted  by  the  Bureau  of 
Ethnology  in  1880,  and  used  by  the  writer  in  his  monograph,  "Tbe  (pe- 
giha  Language,^  to  be  published  as  "Contributions  to  North  American 
Ethnology,  Vol.  VI.^ 


a 

a»  in  father. 

Q 

a  sonnd  between  n  and  o. 

& 

nearly  as  in  what,  or  as  o  in  not. 

'a 

an  initiaUy  exploded  q. 

a" 

a  nasalized  a. 

ft 

as  the  Germ,  nmlant,  in  Ibistem. 

&» 

a  nasalized  &. 

N.  B. — It  has  a  short  aoniid  in 

'a 

an  initially  exploded  a. 

some  Osage  words. 

% 

its  short  sonnd. 

a» 

a  nasalized  ft. 

'a» 

a  nasalized  'a. 

fi 

as  in  hat. 

ai 

as  in  aUle. 

e 

as  in  they. 

ei 

as  i  in  toe,  nice.* 

e 

as  in  get. 

an 

as  otr  in  eate;  Germ,  ffaue. 

'e 

an  initially  exploded  a. 

yn 

as  n  in  tune;  ew  in  new. 

'« 

its  short  sonnd. 

ni 

as  in  Germ.,  pfnil* 

• 

1 

as  in  machine. 

T 

as  in  t7. 

Prolonged  vowels :  a+,  a»4.,  e*-,  i+,  i«+,  <>#., 

i« 

a  nasalized  i. 

o»»+,  U-I-,  n»4> 

T» 

a  nasalized  T. 

b 

as  in  he. 

'i 

an  initially  exploded  i. 

c 

as  eh  in  ehe. 

'{• 

a  nasalized  4. 

0 

a  medial  ehy  between  t^  and  Mk, 

o 

as  in  fio. 

9 

as  th  in  thin. 

o« 

a  nasalized  o. 

5 

a  medial  th,  between  th  and  dk. 

'o 

an  initially  exploded  o. 

d 

as  in  do. 

*o» 

a  nasalized  'o. 

i 

as  th  in  the. 

n 

as  in  rule. 

g 

as  in  go. 

ii 

A8  00  in  foot. 

h 

as  in  he. 

ft" 

a  nasalized  n. 

J 

as  z  in  azure. 

«« 

a  nasalized  ti. 

k 

as  in  kiclc. 

«n 

an  initially  exploded  n. 

^ 

a  medial  k,  between  k  and  g. 

«n« 

a  nasalized  'n. 

k' 

an  explosiye  k. 

*Bai«l] 

rated. 
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m  as  in  me, 

m  a  medial  m  (m,  w,  b),  Bometimes 

synthetic  (t). 

n  as  in  no. 

hn  a  pare  nasal,  the  h  being  expelled 

through  the  nostrils, 

fi  'tkBng  in  singj  singer. 

p  as  in  pipe, 

d  a  medial  p,  between  p  and  b. 

p'  an  explosive  p. 

q  Skkhy  AB  in  Germ,  ach, 

T  as  in  row. 

s  as  in  eee, 

9  a  medial  b,  between  s  and  z. 

t  as  in  two. 


%  a  medial  t,  between  t  and  d. 

t*  an  explosive  t. 

w  as  in  iM. 

ii  a  soand  between  b  and  w. 

X  as  ghf  the  sonant  of  n  (kh). 

y  as  in  you, 

z  as  z  and  s  in  eonee, 

dj  as  j  in  judge. 

tc  as  cA  in  church, 

%o  a  medial  tc,  between  tc  and  dj. 

tc'  an  explosive  tc. 

ts  as  Id  ite. 

%9  a  medial  ts,  between  ts  and  dc.* 

ny  as  fi  in  cafion^ 

hw  as  irA  in  irAen,  what. 


Almost  any  consonant  can  be  prolonged  by  adding  the  plus  sign  (-f ). 

The  cousonants  may  be  arraoged  as  in  the  followiDg  table: 

Table  IL — Classification  of  Consonants. 

A.— Mutes. 


Bonanta. 

Sonant- 
anrda. 

Sorda. 

Ezplo- 
aivea. 

Naaala. 

« 

Labials 

b 
d 

d 

? 

k 

k' 

m 

n 

fi 

m 

w 
l,r 

y 

^ 

DAntala 

Palatal  II 

ny 

B.— SPXaASTB. 

h 

hn 

• 

'Dftntalii 

X 

6 

9 

q 

C— SlBn^AHTB. 

Mllt44 

I 

■ 

0 

■ 

0 

to 
ts 

• 

finiranta ........... 

Compoands 

ta' 

In  the  Dakota  books  which  have  been  published  up  to  date,  no  dis- 
tinctions have  been  made  between  long  and  short  vowels.  The  writer 
cannot  say  that  snch  distinctions  do  exist  in  Dakota,  but  he  knows  that 
they  are  essential  in  (//Cgiha,  x^i^^^^9  ^^^  HotcaSgara. 

In  Ponka  ^^o"  and  its  compounds  are  always  wanting,  but  that  dialect 
has  the  diphthongs,  which  have  not  been  found  in  Dakota.  The  Dakota 
never  use  the  following:  ^,  r,  9,  and  the  sonant-snrds  (according  to  Mr. 
Biggs).  The  xoiwere  does  not  use  b,  g,  j,  1,  s,  and  z.  In  the  Osage,  the 
only  sonant's  are  ^  and  x,  the  sonant-surds  taking  the  places  of  their 
corresponding  sonants.  The  vowels,  g,  ii,  and  ii°,  are  peculiar  to  the 
Kansas,  Osage,  and  Kwapa.    Inverted  m  and  w  are  used  by  the  Eansa^^ 

*  No  ''ds"  hfts  been  foond,  so  far,  by  the  writer  in  any  of  these  languages. 
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The  initially  modified  or  exploded  (t)  vowels  are  indispensable.  Im- 
XK)rtant  distinctions  are  made  by  means  of  them.  Thns,  in  PoDka,  we 
find  e,  that  (aforesaiU);  bnt  *e,  to  dig;  i,  to  be  coming  hither  far  the  fir  ft 
time;  but  *i,  to  give;  i°,  to  weoTj  as  a  robe;  but  *i",  to  carry  on  the  hack; 
gaaxe,  to  uncover  an  object  by  blotoing  off  a  robe^  etc.  (said  of  the  wind); 
bnt  ga^aze,  to  strike  and  glance  off,  to  make  the  sound  heard  tchen  metal 
or  a  bone  is  hit,  Kev.  A.  L.  Biggs  admits  that  these  explosive  vowels 
are  found  in  Dakota;  but  his  father,  the  late  Dr.  S.  R.  Riggs,  gave  them 
as  simple  vowels  in  his  dictionary  and  grammar,  describing  the  initial 
modification  of  the  vowel  as  "a  hiatus.''  A  few  of  the  words  contain- 
ing these  modified  vowels  may  be  seen  by  turning  to  Table  III,  Nos. 
170  to  180. 

Sonant-surds, — These  sounds  have  been  found  by  the  writer  in  tpegiha^ 
Xoiwere,  and  Hotcafigara,  as  well  as  in  some  of  the  languages  of  the 
Indians  now  on  the  Siletz  reservation,  Oi^gon.  Dr.  S.  R.  Riggs  was 
inclined  to  the  view  that  such  sounds  are  possible,  but  1ms  son,  Rev.  A. 
L.  Riggs,  holds  the  contrary  opinion.  The  writer  uses  the  term,  **  so- 
nant-surd'' tentatively.  Ho  is  ready  to  accept  any  other  term  which 
may  be  suggested  by  scholars,  if  it  be  sufficiently  descriptive  of  the 
nature  of  this  class  of  sounds.  By  ^< sonant-surd"  is  meant  a  sound 
between  a  sonant  and  its  corresponding  surd.  A  few  Ponka  examples 
are  given,  showing  the  difference  between  three  sonant-surds  and  the 
corresponding  sonants,  surds,  and  explosives. 

F-mutes, — ba  (sonant),  a  verbal  modal  prei^;  da  (sonant-surd),  head, 
nose;  p*&  (surd),  Mtfcr;  bi,  verbal  prefix;  di,  liver;  pi,  good;  p'i'^xe, 
puckered,  corrugated,  K-mutes, — ga,  verbal  modal  prefix;  T|axa,  a  croxc; 
kage,  third  son,  maHs  friend;  k'axe,  verbal  root.  T-mutes, — de,  while j 
during;  %e,  buffalo;  te,  a  future  sign;  t'e,  dead;  di,  adverbial  terminal 
particle;  ^i,  lodge;  ti,  to  have  come  hither  for  the  first  time;  t'i'^xe,  verbal 
root,  draum  up,  as  the  mouth  of  a  bag. 

The  Dakota  ^<  hn"  is  heard  in  such  words  as  hnaka  and  hi-hnaku.  It 
differs  from  the  </Jegiha  ^'hn."  The  "h"  in  the  former  is  expelled  from 
the  mouth,  but  in  the  latter  it  comes  through  the  nostrils,  with  a  very 
slight  effort,  often  escaping  the  notice  of  a  white  man.  It  is  generally 
used  in  the  2d.  sing,  of  verbs  in  ^  (ya)  and  ^i  (ytl). 

EXAMPLES. 


Engliah. 

PcmluL 

Kanaaa. 

Yon  go 

bne  or  one  (of  te) 
hnawa,  onawa  (qf  tewa) 
hniota*,  odicta*  (q/ficta*) 

bne  {of  ye) 
hnawa  (of  vawa) 
hniicto*  (</yiiota^) 

Vofi  conpt 

You  flDiAh.  irtOD . .  r  T  t  T . . . . 

Except  in  contractions,  all  syllables  end  in  a  vowel,  pure  or  nasalized. 
In  Dakota  there  are  a  few  words  that  seem  exceptions  to  this  rale,  of 
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which  Dr.  Biggs  said,  '^  These  may  possibly  be  forms  of  contraction^ 
but  we  have  not  now  the  means  of  showing  the  fact." 

Almost  any  soand  can  be  prolonged  in  (})egiha  and  j^oiwere,  if  it  be 
alone,  or  stand  at  the  end  of  a  syllable.  Prolongation  occurs  in  many 
inteijections,  and  is  often  ased  for  emphasis.  E.  g,  ha°ega°tce,  the 
morping;  ha°ega°tc6qtci,  very  early  in  the  morning;  ha"+ega"tceqtci, 
ve — ry  early  in  the  morning !    Weahide, /ar;  we+ahide,/a — rl 

Sound-shifting. — As  far  back  as  1872,  the  writer  began  to  notice  many 
examples  of  sound-shifting,  while  comparing  the  Dakota  with  the  Ponka. 
After  a  study  of  the  xoiwere  and  Hotcangara,  begun  at  the  Omaha  and 
Winnebago  reservations,  Nebraska,  in  1878,  he  began  the  formulation 
of  the  principles  discovered.  One  of  the  most  important  ones  is  that 
of  triliteral  syllables.  A  triliteral  monosyllable  in  xoiwere  (and  often 
the  cort'esponding  ones  in  Dakota  and  (pegiha)  is  changed  into  a  quad- 
riliteral  dissyllable  in  Hotcangara,  when  the  first  letter  of  the  mono- 
syllable is  a  mute,  a  palatal  spirant,  or  a  spirant  sibilant^  and  the  sec- 
ond consonant  is  a  labial  or  dental  mute,  or  a  dental  spirant.  The  first 
consonant  of  the  Hotx^augara  dissyllable  is  always  a  surd,  the  second  is^ 
as  in  the  corresponding  xoiwere  word,  a  labial  or  dental  mute,  or  else  a 
dental  spirant;  and  each  cbnsonant  (in  Hotcangara)  must  be  followed 
by  ttie  same  vowel  sound.  In  no  case,  as  far  as  examples  have  been 
gained,  can  any  mute  stand  next  to  one  of  the  same  order;  e.  g,j  a  labial 
cannot  precede  a  labial. 

It  is  probable  that  the  Dakota  biliteral  monosyllables  ''da"  and  ^^du'^ 
were  originally  triliteral  syllables,  an  initial  "c"  having  been  dropped,. 
That  is,  Nos.  32,  33,  34,  36,  and  37  of  the  Dakota  column  in  Table  III 
were  originally  cda,  cda-tka°,  cda,  cdn,  and  cduxo,  respectively.  Thia 
seems  very  probable  when  we  find  do  (Teton  for  cdo),  in  No.  36,  equiv- 
alent to  the  (pegihsL  onn,  and  cda  (No.  31)  equivalent  to  the  (pegiha  ona. 
In  No.  58  there  seems  to  have  been  a  transposition  of  syllables,  final  -ha 
being  equivalent  to  (})egiha  initial  a,  and  initial  du  to  ^egiha  final  oni^ 
So,  Dakota  mdu,  equivalent  to  <})egiha  bf i,  and  mdu-ha  to  (pegiha  a-bfi*^; 
Dakota  yu  to  (J/Cgiha  ^i,  and  yu-ha  to  <{)egiha  a-^i°. 

In  comparing  the  Ponka  with  itself,  or  with  the  Dakota,  we  find  in- 
stances of  permutations  of  sound,  as  follows:  c  and  q,  x  and  z,  ^  and  n. 
The  words  in  which  these  occur  are  not  always  synonyms,  but  when  we 
find  a  word  in  which  ^^c,"  for  example,  is  used,  we  may  infer  that  th& 
language  contains  another  word,  differing  from  it  only  in  the  substitu- 
tion of  "q"  for  "c.''  Or,  one  language  uses  "c"  where  the  other  em- 
ploys '^q.'' 

The  meanings  of  the  words  and  syllables  in  the  following  table  wilt 
be  found  at  the  end  of  this  article. 
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Tablb  IIL-i-SonND  Shiftino. 


Ha 


1 
2 
8 
4 
5 

6 

7 

8 

0 

10 

11 

12 

13 

14 
15 
16 
17 
18 
10 
20 
21 
22 
23 
24 
26 
26 
27 
28 
20 
30 
81 
82 
83 
84 
85 
86 


87 
88 
80 
40 
41 
42 


43 
44 

4ft 

46 
47 
48 
40 
60 
61 
62 
53 
64 
65 
66 
67 
68 
60 
60 
61 
02 
68 
64 
•65 
•66 
•67 
48 


Dakota. 


mda,  bla 
mda>,  bla- 


4- 


^egiba. 


Pooka. 


radaya,  blaja 
mdaska,  blatka 

rodaza 
mdi^a 


mdai  bla  -^ 


mdexa 


o-mdo-to* 


bfa- 
bfaoka 
bfafa 
b^ka 

b^as6 

bfi^e 

b^axe 

bfe 

bfe 

bfeda*,bebeda» 

bfe^a 

be<b4i*,     b4«- 

bfexe 


bla 

bla- 

blaoka 

blaya 

blaska.  blak'a 

blasft 


mda 
mda> 


kpnkpa 
mna 


wiktoo-mna 

mni 

pe-mni  (see  No. 

ya^nmi 

ya.miii 

cda 

da- 

da-tka^ 

da 

ioloya 

da- 


dos) 

hda- 

hdatkaP 

hda 

hde 

hdepa 


abde 

hdecka 

hda- 

wamdn-ckada* 

wamda-di^ 

ihdi 

hdi 

bna 

ahnaka 

octehda 


kpa- 
ca-kpe 
yapa- 
-na,  -nana 
da-ha 


qpa 

taoqpa 

qdO'Ka 

qtet  ote 

qtca 

ede-toa 

haPaka 


nakpa 


bfn 

bfn-ga 

bfabfuga 

bfi 

bfi- 

bfiJe 

bflp'8 

b^ 

b^a^xe 

bfait-ce 

%^ 

18). 
fa-bfi- 
fibfi* 
ona 

ona-,  hna- 
ona-ta* 
one,  bne 
ioDon 
on!*,  nni* 


onixn 
g^ta- 

gfebe 


«♦?!• 
gfl- 

wagficka 

wagti 

weg^i 

%^ 
ag^aF 

ca-de 

cpa- 

ona*.  bnaP 

a^mi* 

q^aF 

qpa 

naqpe 

qfa 

qta 

qtl,  qtei 

••ne 

enede 


blaxe 

ble 

ble 

bleda" 

blek'a 

bye-bli" 


bla 
bla-ga 


blii 

blii- 

bli^e 


niia 


bla*.  bill- 

blfl*-xe 

blfl"-Ee 

le-bla* 

.bU« 

ya>bli* 

yO-bli« 

eta 

hna- 

hna-ta" 

bne 

iotfifiga 

hnii- 


hnftxa 

la- 

lata* 

le 

le 

lebe 


al« 

!r 

walfloka 

wal6 

myeli 

11 

lafige 

ala* 

m*.  la^ 

la*ye 

gipa- 

oa-p6 

cpa- 


a-bni* 

qla* 

qpa 

hnqpe 

qla-ge 


qtci 

stye-ge 

•^^•Ige 


Oeage. 


tffa- 

tffacka 
tffata 
p^aeka,  d^'a 

dfaM 


Xoiwere. 


d^xe 


d^ek'a 
dte.pff 


dta 
dfa-^a 


dta 

dtii-,dta.,d|i- 


ba-ta- 
praoke 
prara 
praoke 

pra6e 


ha-toe 
pre 


la- 

pAraeke 
pteara 
pAraa 


preke 
pre-pri« 


pre9e 

pro 

pro-^e 

proproiie 

pro 

ha'td-,  ba-ta- 


d^* 


¥^ 


ta4«i- 
^-dfi* 
eta 
Ota- 
ota-ta^ 
otae 
ictttfii|a 
eta-,  c^i,  otft-, 
otyu,  otsft-, 

eittzu 

if" 

3lte 

3lted« 


aif^ 
^feoe 

wai|4&oka 

wasi^i 
weiiti 


oa-p€ 

cpa- 

hoa^,  hntl* 

a-hni* 

qfa* 

qpa 

noqpe 

qfa-i|e 


qtsi 

•etfle*i|e 

■tee-|W 


prap*6 
pra^ 


^re-praP 
•pri* 

tf^nyi 

ro-pii* 

ora 

ora- 

ora-ta* 

ore 

o-oro 

oni>,  ori-,  oro- 


orixo 

icra. 

^rataF 

^re 

^re 

^rewe 


a3[Te 
^reoe 


96-iia 
p6re 
p^re- 
p^re-nifike 


p^rese 
poro 


pdropdro 
pikra 


pA-na 


k6rep4na 
•pinl 

UUni 


waiiri 


winrl 
Vl 
i|rafie 
a^iafie 


ca-nire 

owa- 

•ona 

a-oni 

qra^ 

qwa 

boqwe 

qit»-i|e 

qto 

qtei 

^re-i|e 

6re^9e 

n-twAlce 


cAra- 

cAra-tcka^na 

c^re 

o-o6do-da 

odra- 


(See  No.  101.) 

kA-ra- 

kAratcka"'-iia 

ke-re 

kere 


wereeere, 

rasere,(Alex 

ander). 
etcA-kerA4ia 
klrfkirioke 
k^-ra- 

wakfdi 


bikini 
ki-ri 


etca-kAnafik- 


ki^wa- 

a-k6-ire 

ei-wa- 

-cA-na 

a-oi-ni 

•qA-na 


ho-ql-wl 
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The  following  are  some  of  the  vowel  changes  which  have  been  ob« 
served.    The  references  are  to  the  examples  which  precede  or  follow. 


Na 

DiJcota. 

Cegiha. 

Xoiwece. 

Tfffitffliffg**^ 

Ponka. 

Kbium 

Osage. 

m 

(8eeK<M.l-«.) 

a 

a 

a 

a 

a 

70 

(SeeNaM.) 

i 

i 

i 

i 

71 

(8eeKoa.0,8L) 

• 

• 

• 

e 

%i 

72 

(See  Kos.  13,  20,  41.) 

e 

-  e 

e 

e 

• 

73 

I 
(See  Not.  49,12(K-AyuiiaiUm.) 

i 

i 

i 

1 

1 

74 

i 
(See  17a  4a.) 

e 

• 

e 

i 

i 

75 

(SeeNoe.ia,17.) 

u 

%u 

1I.V.n 

o 

0 

78 

(SeeKo.5&) 

i 

i 

i 

i 

1 

77 

^(SeeKo8.10,20,22.) 

1 

ft 

ft 

a 

m 

Other  consonant  changes  follow,  bat  the  list  is  not  exhaustive.    The 
references  are  to  the  examples  which  precede  and  follow. 


No. 


78 
79 
80 
81 
82 
83 
84 

85 
86 

87 
88 
80 
00 
01 
92 

03 
04 
95 

06 

07 

98 

00 

100 

101 

102 

103 

104 

105 


106 
107 
108 
100 
110 

lU 
112 


Dakota. 


ba- 
be (1) 
bo- (2) 
wa 

wa"-lil"qpe 
wa»-ja 
wa»ji 

tawe 
wi-tca 

wi 
wl-,  i-, 

maku 

mani 

ma-qpi-ya 

mi-ye 
pa- 
pa  (see  nasn, 

etc.) 
bo-pa» 


^egiha. 


epa 

toopa 

toap'a 

ao*pa 

oo^ 

sdipa 

hde-pa  (see  Ka 

capa 


depa 

sapa 

toapa 

pe-  (see  Ko.  18.) 

-pi 

pozaP 
pose 


Ponka. 


ma- 

ma- 

bi- 

ma 

ma* 

mavji 

wi*  or  wi*aqtci 

6-be 
mi-^a 

mi* 

we- 

ma&ga 

ma&ge 

ma"^i* 

ma-qpi 

wi 
ba- 
da  (see  nacki) 

he  (see  No.  145) 
ahe 
ehe 
Joke 
Jake 
a'a"be 
a*a*he 
snibe 
42). 

oabe,      dairki 
onabe,  soiiMi 

'abe 
sab« 
Jabe 
be-,  b^a- 

baa^ 
«a 


bA- 

btt- 

bii- 

ba 

ma* 

ma*-J& 

mi*  or  mi*qtci 

bye 
mi-k*a 

mi*,  mi*ft*ba 

raye- 

mafiga 

mAfifffe 

ma*yi* 

ma-qpii 


mi 
ba- 
myeqli*,  bye- 

qli* 
pye 
apye 

epye,  epce 
Jupye 

J»pye 

aknhe 
ok'uhe 
styiibe 


oabe,  dark 


k'abe 

sab« 

Jabe 

bye- 
•be 

bizi^ 
P* 


Osage. 


d4* 

dii- 
tfa 

ma* 

ma*-otl 

mi*  or  mi*qtsi 

de 

mi-k'ftor  mi*- 

ka 
mi*,  mi*-fl*-da 
we- 
mafii|a 
ma&^e 

ma*ti*,  ma*yi* 
ma-qpii 

wi-e 

da. 

wet&q^ 

poe 

apoe 

epoe 

oupoe 

oapce 

ara*he 

ok'a'ke 


cade,  dark 


k*ade,  ifede 
sad« 

oadft 
d4 


ar 


Xoiwere. 


d4* 

do. 
wi- 
da 

ma^ 

ma*-yn 

iya*  or  iyafike 

wayere 
mi*-ke  or  mi- 
ke 
di 
wi- 


mafie 
ma*nyi 
ma-xu      (I.), 
maxne  (Ot.) 
mi-re,  mia'-re 
wa- 
iia*9a 


Hotcallgaca^ 


ma*, 
do. 


wa-ra 
ma^na 
ma*-wqja.ra 
hi  Ja*  or  hd^sft- 
kida 


wa-ke 

•wi-da 

hi-  (BeeNo.48) 

ka*^oke.da 

mafise.Ta 

mani-na  ' 

maad-^ 

ne 

nastt'ia 


ihe 

niynwe 

yawe 

at'a^we 

ot'aPwe 

tei.we 

oewe,  dark; 

ioewara, 

fotM 
q'awe 
9ewe 
rawe 
pre- 
-wi,  of  2d  and 

IstpL 
wlzi^ 

P* 


ihe-na 
e9oa.t*tL*p- 


eHip,  ete.,  dark 


SSL' 


etc. 
ra 


•wi,  of  Sd 
1st  pi. 


pA-ia 
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Table  HI. — Sound  Shifting — Continued. 


Va 


Dakota. 


lis     it'e 
lU     d* 

115  k»-dop« 

116  kaU 

117  i  ska" 

118  I  cnUa 

119  ,  do.  etc. 

120  -  dokai 

121  .  doto 

122  de 

123  den 

124   


Cegiha. 


126 

126 
127 
128 
120 

lao 

131 
182 
133 
184 
135 
136 
187 

138 
138 
140 


141 
142 

143 

144 

145 

146 
147 
148 
140 
150 
151 

i^ 

154 

155 
156 
157 
158 
150 
160 
161 
162 
163 
1G4 
165 
166 
167 
168 

169 
170 
171 

172 
173 

174 


d€ja 

ide 

ideya 

tceti 

dekcitka 

mde,  bd« 

mdo 

mdoka 

mdokaaka 

mdoketa 

mdosa 

na- 

naxi   and 

lUkzi 
nape 
wanapH* 
nacka  ontf  hna- 

oka 

ni 

ya- 

yn- 

tcappofi-ka  (see 
Nm.  06-100.) 
tc«xa 
tce-ha-pa 
to^i 

toap'a  (Me  No. 
teaf>a 
tce-toa 
CO- tea 
he-tea 
to 

t'a 

ca 

cota 

ka*ta 

kute 

ka- 

ki- 

kitcaxa 

ki- 

ka 

qo-ka 

coka 

rake 

cufika  •  waka*, 

etc. 
H&fkkakn 
ka,  k'e 
k'oxa 

depa  (see  No. 
eata 


Fonka. 


de 

na 

ga-nade 

nakade 

naska* 

nat'ega 

DUM 

nam 
nade 

$^a 


n^e 

ftne 

inefl 

ne^e 

inegi 

ne 

na 

naga 

Diittki 

nage 

naa6 

na- 

wa-naxi( 

na*be 
wana^p't* 


♦I 

(See  No. 

(See  No.  29.) 

(See  No.  80.) 
fa-hafi-ge    or 

na-bafi-ge 
feze,  neze 
fe-ba 
4e9A 
100) 

Jabe  (see  No. 
je-ga 
qe-ga 
he-ga 
^a,  !^a-qnde 

t'e 

Jide 

cade 

iiande 

kide 

Maxe 

qa-ga 
cog» 
cape 
cafige 

i.aafiga 

•e 

k'axe,   k'exe, 

*axe 
106.) 
♦i.'a,  tlc'a 

bi'a,  bio'a 


ga-da^je 

oaka^Je 

daska" 

datfl'ega 

dak 'a 

dga& 

dv4)« 

ye 

yega 
Yegiha 


ntL*be  or  oA^be 
waoa*p'i* 
tceb^'a  (gen- 
eric) 

yi 

33T 
y«fc- 

yft- 

ya-pft&-ge  po- 
ceae  stye^ 
c^exe 
ye-ba 
yez4i 

108.) 
je-ga 
qe-ga 
he-ga 
to,   tuba,  ta- 

ha-qadje 
ts'e 
liidje 
cutQe 
kao(\je 
kUcUe 

g»- 

gl-,  gii'- 
kixe 

gi-,  gtl- 

g^ 
qftfiga 

caga 

caceyaha 

ctifige,  kawa 

Uofiga,  isa'ya" 

we 

k'axe 


yiits'age 
biito'age 


Osage. 


pe,  p» 


I  ^aiB^te,  mire 
I  ^aka^ae 
I  ^aska" 
I  ^ata'e^a 
I  lak'a 


(^^Aha 
^9eoe 


XOiwere. 


pe 


ih-)te^ 


inia 
^oeki 

9ase 

wanaxe 

na^e 
wantt»p'l« 
tM^Ak'a,  tse- 

iyak'a  (ge- 

nerie). 
♦1 
♦^ 

i|4appafi.i|e 

^•exe 
fe-4a 


pe-^a 

qe-v 
ne-ifa 

t'ghQ,   t'vhg- 

qa»«e 

ts'e 

oa^se 

ca)8e 

kaniae 

k^se 

^»- 

jl-,  ^yd- 

kcixe 

va 

qni[a 
cai(a 
ca^eha 
k4wa,  kaw4 

Ufifi^a 

wo 

k'axe 


fftts'vib 
Mte*aie 


^qra" 

)aoka* 

^to'e^e 

)oke 

I.,  Toq^i ;  Ot., 

ro^i 
90|oe 

^oe 


p^ra 
-ta- 


^kato- 


Xoiw4re  (L), 
To4i|iw6re 
(Ot) 


peioea* 
ipe^a 

toeu 

«ov 
ho^ka 

^09! 
^a- 


nawe 
wana*pi* 
waipacke,  H. 


ri 

ra- 

ta- 

m-,  ri-,  or  ro- 

ra-wafi-e  or  fa- 

wafi-e 
reze 


ahak*-da 

winahi-da 
"swallower' 


hi-tek- 

d«-ra 
toga(dogar) 

doke 
!|oee-ra 
^a- 
wanaxi-4a 

naba-ra 

wana»p'i« 

wakanacka-da 

ni 


re6e 


re-^e 
qc-:ie 
he-i|e 
to 

tc'e 

oav>e 

oope 


*a. 

m- 


rexe  (or  reqe) 


dezi-de 


ce-ga-ra 
he-ga-da 
tco-ra.     tooqo- 

tee-da 
tc'e-na 


^av>e 

^i- 

^- 

3lia» 

Ura- 

^n 
qo^e 

co^e 

ca^e 

oflfl-e 

'  ioflfi-e 
k'e 
q'axe, 
*exo 


cajDe-ra 

qi-da 

kancU 


e-ra 


q'exe,  I. 


ili'aa-na 
ka-ra- 
iia-na 
qoga-ra 
coga-ra 
cage-ra 

cOAk    qata-ra, 
c<U&k  qet»>ra 
hi-eAftka-ra 
(See  Na  177.) 


ray*aie    (I.),  j. 

rao'a^e(Ot.) . 
wiy*«|e   (L).  |. 

wio*a:i|e(Ok)i 
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Table  HI.— Sound  Shifting — Continned. 


Na 


175 

176 
177 

178 
179 
180 
181 

182 

183 

184 
185 

186 
187 

188 
189 
190 
191 

192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 

203 
204 


Dakota. 


dozaha^ 

ao*pa 
o^cida 
kH« 
k'u 


ha"hepi,  ha^e- 

ta 
toha"  and  tohan 
eta"ha* 

peha» 
opeba" 

toka.  foe 
o-ki-ne,  joint 

hi 

xapa 
kaxa 
yuxo 


.^giha. 


Ponka. 


'a"8age 

a'aPhe 

«a*'e-«6 

•i» 

*l 

-•u 

ha* 

ata" 
^)a-ta*,    &dl* 

deta> 
ubeta" 

akit'6 
nkit'S 

ti 

xabe 
gaxe 
^ixa 


aze  maze 

puza  bizo 

mdaza  (see  No.  j6.) 
mdoza  (see  No.  |l35.) 
sapa  (see  No.  1 07.) 
sa"  I  sa" 

siha  si 

«i"te  slnde 

ska  I  Bk& 

skaya  i  ski^6 

0  '  0 

(See  Noa.  55,  105,  157,  166, 167 


c 
qoxa 


qixe 


Braniws. 


k'a^sage 

ak*ahe 

va-k'e-yfi 

k'i" 

k'ii 

-k'n 

ha*i* 

hakai* 
MJi-ka> 

peka*,  pye-ka^ 
uboka*,  ubye- 

ka» 
uktttce 
ukiitce 

tci 
xaMO 
gaxe 
ytlxu 

baze 
bQze 


8a>ha^ 
si 

sln^je 
Bk&,  waskA 
skiiiie 
c 
,108.) 

qfixe 


Osage. 


k'a!"8a3|e 

(See  No.  101.) 

^a-k'eid 

k'i» 

k'il 

-k'n 

han* 

hatqa*,  hakqa^ 
e^si-tqaa 

pe-tqa» 
udetqa*,  ude- 
kqa^ 


nkiitse 
tsi 


3iaxe 

t&xu 

dase 
diise 


sa^ha" 
si,Biihft 
slD^se 
skft,  waakft 


q 

qtbce 


Xolwere. 


q'a^QVfe,  ka^ 

zia>tata* 

k'i" 

ok*u" 


ha^he 

tata* 
•^a-wft 

peta* 
oweta^ 

okitce 
o-oil"-ctt" 

toi 
xawe 
u» 
rixo 

da6e 
da6e 


9a"ta* 

?* 

9ln)3e 
$ka 
^ka 


Hotoafigam. 


(See  No.  170.) 

k'i*-na 

ho-k*u*-na 


ha*he-na 
toa>toa^ 


petoa*-na 


okiktoe 
wai-dakikedfr> 

da 
tci-na 


qoxe,  qo^e 


'a«-na  • 

(See  Nos.  87 

and  204.) 
waza-ra 
^&kaai-de 


si-ra 
slinaA-ra 
ska 
ska 

0 

0  (see  No.  153.) 
qoxa 


Notes  on  Tablk  III. 

In  the  x^i^^ro  column,  ^*I."  stands  for  **Iowa  dialect/'  "Ot."  for  "Oto  dialect,'' 
and  ''H."  for  Rev.  Wm.  Hamilton,  formerly  missionary  to  the  lowas.  In  the  Ho- 
tcafigara  column,  * 'Alexander ''  stands  for  Jas.  Alexander,  a  full-blood  Winnebago,  the 
■writer^s  principal  authority. 

No.  1.  The  Sautee  **md"  is  now  written  **bd"  by  some  of  the  missionaries.  Its 
Teton  equivalent  is  '*  bl."  Mda  (bda,  bla),  verbal  root,  separated,  as  layers  or  slices. — 
2.  nida,  bla,  fragment-pronoun,  first  singular  of  verbs  in  ya. — 3.  b^acka,  applied  to  a 
dish,  &c.,  that  is  low  and  spreads  out,  with  a  rim  not  on  a  level  with  the  bottom. — 
4.  mdaya,  level y  spread  out — 5.  mdaska,  flat,  as  boards;  in  Kansas  and  Osage,  a  dis- 
tinction is  made  between  blaska  (dt^aska),  flat^  as  the  edge  of  a  hoard,  and  blak'a 
(d^ak'a),  flaty  as  the  wide  surface  or  side  of  a  board. — 6.  mdaza,  ripped  or  torn  open. — 7. 
mdaja,  straddling. — 8.  bf^axe,  icider  at  one  end  than  at  the  other. — 9.  mda,  7  go. — 10. 
The  first  syllable  in  Nos.  11-15. — 11.  bfeda",  thin. — 12.  Ditto. — 13.  pemni,  tunsted. — 14. 
A  pelican. — 15.  Intelligent. — 16.*  The  first  syllable  in  Nos.  17  and  18. — 17.  omdoto",  cdT" 
neredf  having  comers;  but  b^.uga,  circular,  all  around,  the  whole. — 18.  Having  the  cor* 
ners  rounded  off. — 19.  Pulverized. — 20.  Fragment- pronoun,  first  singular  of  verbs  in  yu 
<^i,  yil,  <:il,  ru,  ni). — 21.  Spinning  around;  pushed  aside. — 22.  Mixed  together,  as  water 
aud  grease,  or  manure  and  earth ;  fine,  as  flour. — 23.  To  smell,  emit  an  odor. — ^24.  A 
crunching  sound,  as  on  ice  or  snow. — 25.  Fine,  as  thread,  etc. — ^26.  Ten. — ^27.  Turned 
around,  as  a  gimlet. — ^29.  Three. — 30.  To  turn  around,  as  an  auger, — 31.  Bare,  smooth. — 
32.  Fragment-pronoun,  second  singular  of  verbs  in  ya  (^a,  ya,  ^a,  ra,  ra). — 33.  You 
drink. — 34.  Tou  go. — 35.  The  right  (hand,  foot,  etc.).— 36.  Fragment-pronoun,  seccs^^s^. 
eingular  of  verbs  in  yu  (see  20  above). — 37.  Tou  draw  a  mark  (snch  as  is  on  an  arro^'^'^'' 
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38.  Fragment-pronoun,  third  singnlar  of  the  possessive  of  verbs  in  ya  and  ka. — 2&, 
To  drink  hU  own  milk,  etc.— 40.  To  go  Inick  or  homeward,-^!.  The  first  syllable  in  Nos. 
42-44.-42.  Jo  tH>mit.— 43.  To  setup  an  uprig kt inanimate  obJoot^At  Spotted,— AS.  Frag- 
ment-pronoun, third  singular,  possessive  of  verbs  in  yu.— 46.  Inaeets,— 47,  Maggots, — 
48.  GrecMe.— 49.  To  have  come  back  or  home. — 50.  See  Dakota,  hi-hna-ku,  her  husband; 
g^ft",  to  take  a  wife  (Pouka,  eg^afige,  her  husband). — 51.  To  place  a  curvilinear  object, 
a  plaeter,  etc.,  on  something  el8e.~52.  To  revile,  curse. — 53.  Broad. — 54.  Fragment- 
pronouir,' third  singular  possessive  of  verbs  in  pa  (ba,  ba,  da,  wa,  wa). — 55.  Six. — 56. 
Fragment-pronoun,  second  siugular  of  verbs  in  pa. — 57.  Jione,  onljf. — 58.  You  have, — 
59.  Second  syllable  of  gativ'a"  (gaqla^,  etc.),  to  go  hunting  with  a  large  party  or  the  whole 
ffH^^ — 60.  A  syllable  in  Dakota  waqpanitca,  poor;  iqpaya,  hi°qpaya,  etc.,  to  fall  from 
a  heightf  etc. — 61.  To  cough. —62.  Verbal  root,  make  a  hole  through. — 63.  Good  (or  bad), 
in  Hotcallgara  it  also  means  large.    Used  in  forming  the  verb  to  love,  honor,  etc.,  in 
some  of  the  languages. — 64.  Very. — 05.  Split.— 66.  Long,  tall. — 67.  Muskrat.—6&.  Ear. — 
78.  Fragment-pronoun,  third  siugular,  denoting  action  by  cutting  with  a  kuife  or 
ga^,_79.  Fragment-pronoun,  third  singula^,  action  by  shooting,  etc. — 80.  Fragment- 
pronoun,  third  singular,  action  by  weight'  or  pressure,  blowing  with  the  moutl^, 
etc.    (N.  B.    These  are  not»exactly  synonymous  in  all  the  dialects). — 81.  Snow. — 82. 
Arrow. — 83.  ^ttircr. — 84.  One.— 85.  Whd. — 86.  Raccoon.—^.  Sun,  moon.    Mi°  sometimes 
means  both,  in  Kansas  and  Osage,  but  mi<>ii°ba  (mind^da)  always  means  the  moon.    In 
Hotcaflgara,  ha*»p-wida,  the  sun,  and  ha»he-wida,  the  moon. — 88.  Prefix  showing  the 
means  w  iustrument,  ordinal  numerals,  etc. — 89.  Skunk. — 90.  Chest. — 91.  To  walk. — 
92.  Cloud. — 93.  I,  me. — 94.  Fnigment-iironouu,  third  singular,  action  by  pushing  with 
the  hands,  etc. — ^95.  Head. — 9o.  To  pound,  as  corn,  in  a  mortar. — 97.  To  go  along  over 
(land,  etc.). — 98.  I  say. — 99.   To  wade  or  ford. — 100.  To  stab. — lT)l.  To  lay  a  horizontal 
inanimate  object  on  sonietbing  else. — 102.  To  lay  such  an  object  in  something  elso. — 
103.  To  lick. — 105.  Blackened f  defiled.     (|)egiha,  cabe,  black,  in  the  distance  (as  distinct 
from  sabe),  dark,  as  a  color. — lOG.  yotched  (one*);    but  demdepa,  Vabe,  k*ak'abe, 
etc.,  notched  many  times. — 107.  Black,  near  at  hand.     See  Nos.  197  and  200. — 108.  Bea- 
rer.— 110.  Plural  ending  of  verbs. — HI.  To  blow   with  the  mouth. — 112.    Xose. — 113. 
Forehead. — 114.  To  beg. — 115.   To  get  mired,  as  cattle.  — 116.  Not. — 117.  Melted,  thawed, 
to  melt  or  thaic. — 118.    Withered,  dead,  as  vegetation. — 119.  Moist,wet. — 120.  Arm-pit^*. — 
121.  Throat.— 122.  This.—12'3.  IIere.—12A.  Belonging  Ae;*c,  the  home  people,  etc.— 125. 
To  urinate. — 126.  A  blaze. — 127.  To  cause  to  blaze,  to  kindle  afire. — 128.  To  make  afire. 
The  x^iwere  is,  literally,  *'  Fire  to-make.^^ — 129.  Uis  or  her  mother's  brother.    The  Kan- 
sas distinguishes  between  idjegi,  his  mother's  brother,  and  idjeyfi,  her  mother's  brother. 
In  ih:(8e3ii,  and  other  Osago  kinship  terms,  the  "h"  is  slightly  audible,  and  approxi- 
mates "q"  (kh).— 130.  Lake.— 131.  Potato,potatoes.— 132.  A  male  animal.—i:$3.  To  belch 
or  hiccough. — 134.  Summer. — 135.  A  loon, — 136.  Verbal  modal  prefix,  showing  action  of 
heat,  cold,  etc. — 137.  Ghost,  spirit. — 138.  Hand,  paw,  etc. — 139.  yeoklace.—lAO.   The  com- 
mon frog.    Note  the  resemblance  between  the  Dakota,  x^iwere,  and  Hotcafi^ara,  on 
the  one  hand,  and  the  three  (/)egiha  words  on  the  other.     Bull-frog  is  to*^to>*ta£ika  in 
Dakota,  (^ebi'a  (^Qga  in  Ponka,  tcebiik'a-t&Qga  in  Kansas,  tsediik'ata°  in  Osage,  and 
tcti«»tctl"-na  in  HotcaQgara. — 141.  Thee,  you. — 142.  Verbal  modal  prefix,  third  singular, 
of  action  with  the  mouth,  lips,  teeth,  or  tongue,  also  fragment-pronoun,  second  singular, 
of  first  conjugation  in  Dakota,  Ponka,  x^iwere,  and  Hotcafigara. — 144.  Verbal  modal 
prefix,  third  singular,  of  action  by  pulling  with  the  hands,  etc. — 145.  Mo$quito, — 146.  Ket- 
tle.—147.  Jaw.— 146.  Tongue.— 1^1.  Thigh.— Ib2.  Z>ry,  as  grass.— 153.  A  bu^zard.-^!^. 
Blue,  green  ;  ^uqude,  etc.,  blue-gray  (T). — 155.  To  die,  dead. — 156.  Bed. — 157.  Smoke. — 158. 
Plums, — 159.  To  shoot  at, — 160.  Verbal  modal  prefix,  third  singular,  action  by  hitting, 
falling,  blounng  of  the  wind. — 161.  Verbal  prefix,  third  singular,  first  dative,  of  most 
conjugations. — 162.  To  mtike  for  or  to  (dative  of  action  without  request,  etc.). — 163. 
Verbal  prefix,  third  singular,  possessive,  of  certain  verbs  beginning  with  oonso- 
nants.— 164.  ToberetUrning,oomingback.— 16^.  Badger.— 166.  TAidk.— 167.  NaUs,oUnDSn 
In  Kansas  and  Osage,  cage  (cai[e)  means ^fi^er«. — 168.  Hone,    Dakota,  onfika  waka", 
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m!f$teriau$  dog;  or  onllk-taf&ka,  Ug  dog.^lG9.  His  younger  hrother.— 170.  To  dig,— 171 
Verbal  root,  icraping  mnmd. — 173.  outa,  io  fail.  The  writer  has  been  unable  to  find 
synonyms  of  this  in  Dakota.  Bnt  in  the  other  languages  they  abound :  thus,  ^i  'a,  ^ic*a, 
iofail  in  pulling  with  the  hands,  or  in  working^  for  want  of  time;  ^ig^a**^a,  io  make  a 
mietake  in  putting ^  etc.,  io  miee  in  trging  io  graep  an  object f  which  is  too  large;  ^iona",  to 
fail  to  hold  an  ohfeet;  ^iona"^a,  ditto;  ^ii*>2yt,  to  fail  to  produce  the  desired  effect  in  pulling, 
working,  rowing,  writing,  etc. — 174.  lb  fail  in  hearing  or  pressing  on  (also,  in  Ponlia,  in 
blowing  with  the  mouth;  in  Kansas,  in  pushing  with  the  hands).  So  there  are  big^ai>^,  bi- 
ona*>,  bii^iyY,  ^ag^a"^,  ^%  ^%  faona",  ^ai>>^jT,  ba'a,  bac*a,  bag^a^^a,  etc.,  in  Ponka, 
with  their  equivalents  in  Kansas,  Osage,  and  x^i^^i^* — 175.  Swifts  as  a  horse. — 177. 
lb  be  merciful,  to  pity. —178,  To  carry  on  the  ftocik.— 179.  To  give.~-ieO.  Verbal  root,  io 
scrape,  as  with  the  finger-nails.— 181.  Ifight,  The  Santees  say,  ha°yetu ;  the  Yank- 
tons  and  Tetons,  ha^hepi. — 182.  When^  hoto  l^gt  how  fart  In  Dakota  the  time  word 
is  tohan,  and  the  space-word,  toha". — 183.  From. — 184.  A  crane. — 185.  To  fold  or  wrap 
up  in,  to  make  a  bundle  of. — 183.  To  have  oome  hither  for  the  first  time. — 189.  Verbal  root, 
to  flay  (animals,  not  persons). — ^190.  To  make,  do. — 191.  To  draw  a  mark,  such  as  is  on 
an  arrow. — 192.  The  female  5re«to.— 193.  Dry,  not  wet. — 197.  White,  in  the  distance. 
See  Nos.  105  and  107.— 198.  Foot,  feet.  Stthtt,  in  Osage,  a  birdPs  le^^.— 199.  A  tail.— 200. 
White,  near  by.  See  No.  107.— 201.  Sweei,  sour.— fiOA.  Verbal  root,  staived  in,  brokouin^ 
as  a  hollow  object. 
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